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CLAIMS 



[Claim(s)] 

[Claim 1] It comes to pinch liquid crystal between the 1st and 2nd substrates of a pair. On said 1st substrate 
Two or more scanning lines, two or more data lines which intersect said two or more scanning lines, and 
two or more 1st switching elements connected to two or more of said scanning lines and data lines, The 
sampling circuit which has two or more pixel electrodes connected to said two or more 1st switching 
elements, samples a picture signal by two or more 2nd switching elements, and is supplied to said two or 
more data lines, One [ at least ] circuit is arranged at said 1st substrate among the precharge circuits which 
precede the precharge signal of a predetermined voltage level with said picture signal by two or more 3rd 
switching elements at said two or more data lines, and are supplied, respectively. In the location which 
counters one [ at least ] component of said 2nd and 3rd switching elements which one [ said / at least ] 
circuit has in said 1 st switching element list, respectively Liquid crystal equipment characterized by having 
further the protection-from-light layer prepared, respectively between said 1st substrate and said 1st 
switching element, and one [ this ] component. 

[Claim 2] At least one of said 1st, 2nd, and 3rd switching elements is liquid crystal equipment according to 
claim 1 characterized by including the semi-conductor layer which constitutes this thin film transistor that 
consisted of a thin film transistor and was formed through the insulator layer on said protection-from-light 
layer. 

[Claim 3] It is liquid crystal equipment according to claim 1 or 2 which at least one of said 1st, 2nd, and 3rd 
switching elements consists of a thin film transistor of LDD (Lightly Doped Drain) structure, and is 
characterized by preparing said protection-from-light layer in the location which counters the channel field 
and LDD field of this thin film transistor at least. 

[Claim 4] Said protection-from-light layer is liquid crystal equipment given in any 1 term of claims 1-3 
characterized by crossing to the whole region and being formed from the same ingredient by the same film 
formation process. 

[Claim 5] Said protection-from-light layer is liquid crystal equipment given in any 1 term of claims 1-4 
characterized by connecting with the constant source of potential. 

[Claim 6] The constant potential of said constant source of potential is liquid crystal equipment according to 
claim 5 characterized by being equal to touch-down potential. 

[Claim 7] It is liquid crystal equipment according to claim 5 characterized by having further the 
counterelectrode prepared in the side which meets said liquid crystal of said 2nd substrate, and the constant 
potential of said constant source of potential being equal to the potential of said counterelectrode. 
[Claim 8] At least one of said 1st, 2nd, and 3rd switching elements is liquid crystal equipment given in any 1 
term of claims 1 -7 characterized by consisting of a thin film transistor of any one mold in an N channel 
mold, a P channel mold, and a complementary type. 

[Claim 9] The seal member which sticks said 1 st and 2nd substrates in the perimeter of the screen-display 
field specified with said two or more pixel electrodes on a flat surface parallel to said 1 st and 2nd substrates, 
and surrounds said liquid crystal, It has further circumference abandonment of the protection-from-light 
nature formed along with the profile of said screen-display field at said 2nd substrate between said seal 
members and said screen-display fields on said flat surface. One [ said / at least ] circuit is liquid crystal 
equipment given in any 1 term of claims 1 -8 characterized by being prepared in the location which counters 
said circumference abandonment. 

[Claim 10] It is liquid crystal equipment given in any 1 term of claims 1-9 to which said precharge circuit is 
prepared, and said two or more data lines are characterized by supplying said precharge signal from the 
other side while said picture signal is supplied from the one side of said data line. 
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[Claim 1 1] It is liquid crystal equipment given in any 1 term of claims 1-10 characterized by establishing 
further the inspection circuit containing the 4th switching element for conducting predetermined inspection 
to the liquid crystal equipment concerned in said 1st substrate, and preparing said protection-from-light 
layer further between said 1st substrate and said 4th switching element in the location which counters said 
4th switching element. 

[Claim 12] It is liquid-crystal equipment characterized by replacing with one [ said / at least ] circuit, 
establishing the circumference circuit containing the 5th switching element for the electrical-potential- 
difference maintenance for operating the liquid crystal equipment concerned in said 1 st substrate in liquid 
crystal equipment according to claim 1, and preparing said protection-from-light layer between said 1st 
substrate and said 5th switching element in the location which counters said 5th switching element. 
[Claim 13] Electronic equipment characterized by equipping claims 1-12 with the liquid crystal equipment 
of a publication. 

[Claim 14] In the projection mold display which has the light source, the liquid crystal light valve which 
incidence of the light by which outgoing radiation is carried out from this light source is carried out, and 
performs the modulation corresponding to image information, and the delivery system which projects the 
light modulated with said liquid crystal light valve The liquid crystal equipment with which liquid crystal 
was pinched between the 2nd substrate arranged at the 1st substrate [ with which said liquid crystal light 
valve has been arranged at the incidence side of light ], and outgoing radiation side, It has the 1st 
polarization means arranged on the outside of said 1st substrate, and the 2nd polarization means arranged on 
the outside of said 2nd substrate. On said 2nd substrate Two or more scanning lines, two or more data lines 
which intersect said two or more scanning lines, and two or more 1st thin film transistors connected to two 
or more of said scanning lines and data lines, It has two or more pixel electrodes connected to said two or 
more 1st thin film transistors. The projection mold display characterized by the thing of said 1st thin film 
transistor which come to arrange a protection-from-light layer at least corresponding to a channel field, and 
it comes to form space between said 2nd polarization means and said liquid crystal equipment between said 
2nd substrate and said 1st thin film transistor. 

[Claim 15] The light source and a color separation means to separate into the colored light bundle of at least 
2 colors the flux of light by which outgoing radiation is carried out from this light source, The liquid crystal 
light valve Which performs the modulation corresponding to image information to the flux of light of each 
color separated by said color separation means, In the projection mold display which has a synthetic means 
to compound the light modulated with said liquid crystal light valve, and the delivery system which projects 
the synthetic flux of light by which outgoing radiation was carried out from said synthetic means The liquid 
crystal equipment with which it comes to pinch liquid crystal between the 2nd substrate arranged at the 1st 
substrate [ with which said liquid crystal light valve has been arranged at the incidence side of light ], and 
outgoing radiation side of light, It has the 1st polarization means arranged on the outside of said 1st 
substrate, and the 2nd polarization means arranged on the outside of said 2nd substrate. On said 2nd 
substrate Two or more scanning lines, two or more data lines which intersect said two or more scanning 
lines, and two or more 1 st thin film transistors connected to two or more of said scanning lines and data 
lines, It has two or more pixel electrodes connected to said two or more 1st thin film transistors. It is the 
projection mold display characterized by the thing of said 1st thin film transistor for which it comes to 
arrange a protection-from-light layer at least corresponding to a channel field, and said 2nd polarization 
means is stuck on said synthetic means between said 2nd substrate and said 1 st thin film transistor. 
[Claim 16] The projection mold display according to claim 15 characterized by said synthetic means 
consisting of a prism unit. 

[Claim 17] A projection mold display given in any 1 term of claim 14 characterized by having further a 
ventilation means for sending a wind between said liquid crystal equipment and said 2nd polarization means 
thru/or claim 16. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electronic equipment using the 
liquid crystal equipment of a active-matrix drive method and this by thin film transistor (TFT is called 
suitably below) drive, and belongs to the technical field of the electronic equipment using the liquid crystal 
equipment of a format and this which are especially used for a liquid crystal projector etc. and which 
prepared the protection-from-light layer in the TFT bottom. 
[0002] 

[Description of the Prior Art] When this kind of liquid crystal equipment is conventionally used for a liquid 
crystal projector etc. as a light valve, generally on both sides of a liquid crystal layer, incidence of the 
incident light is carried out to a TFT array substrate from the opposite substrate side by which opposite 
arrangement is carried out. Here, if incident light carries out incidence to the field for channel formation 
which consisted of the amorphous silicon film and polish recon film of TFT, in this field, a photocurrent will 
occur according to the photo-electric-conversion effectiveness, and the transistor characteristics of TFT will 
deteriorate. For this reason, it is common to an opposite substrate that a protection-from-light layer is 
formed in each location which counters TFT, respectively from metallic materials, resin blacks, etc., such as 
Cr (chromium). 

[0003] furthermore , especially in this kind of liquid crystal equipment , to use the amorphous silicon or 
poly-Si TFT of the forward stagger mold which take top gate structure ( namely , structure where the gate 
electrode be prepared on the TFT array substrate at the channel bottom ) , or a coplanar mold , a part of 
incident light need to prevent carry out incidence to the channel of TFT from a TFT array substrate side as a 
return light by the incident light study system in a liquid crystal projector . Similarly, a part of reflected light 
from the front face of the TFT array substrate at the time of incident light passing and incident light which 
runs through an incident light study system after carrying out outgoing radiation from other liquid crystal 
equipments in the case of using it combining two or more liquid crystal equipments for colors further need 
to protect carrying out incidence to the channel field of TFT from a TFT array substrate side as a return 
light, for this reason, the location (namely, under TFT) which counters in JP,9- 127497, A, JP,3-5261 1,B, 
JP,3-125123,A, and JP,8-171 101,A at TFT on the TFT array substrate which consists of a quartz substrate 
etc. — for example, the liquid crystal equipment which formed the protection-from-light layer from the 
opaque refractory metal is proposed. 

[0004] On the other hand, in this kind of liquid crystal equipment, various kinds of circumference circuits 
which use TFT(s), such as a scanning-line drive circuit, a data-line drive circuit, a precharge circuit, a 
sampling circuit, and an inspection circuit, as a component may be prepared on such a TFT array substrate. 
[0005] Among these circumference circuits, a precharge circuit is the timing preceded with the picture 
signal supplied from a data-line drive circuit to the data line for the purpose of reduction of improvement in 
a contrast ratio, the stability of the potential level of the data line, and the Rhine unevenness on a display 
screen etc., and is a circuit which mitigates the load at the time of writing a picture signal in the data line by 
supplying a precharge signal (image auxiliary signal). In case a picture signal will be written in the data line 
in the so-called 1H reversal drive method which is reversed a predetermined period and drives the electrical- 
potential-difference polarity of the data line usually performed if the precharge signal is beforehand written 
in the data line in order to carry out the alternating current drive especially of the liquid crystal, required 
quantity of electricity can be lessened notably. For example, an example of such a precharge circuit is 
indicated by JP,7-295520,A. 

[0006] A sampling circuit is a circuit which samples a picture signal, in order to supply the picture signal of 
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high frequency to each data line stably to predetermined timing synchronizing with a scan signal. Moreover, 
an inspection circuit is a circuit for inspecting the quality of the liquid crystal equipment at the manufacture 
middle or the time of shipment, a defect, etc. It is also possible to prepare various kinds of circumference 
circuits using TFT etc. on a TFT array substrate also out of it from viewpoints, such as improvement in the 
image quality in a liquid crystal display, reduction of power consumption, and reduction of cost. 
[0007] By the way, if direct current voltage is impressed to the liquid crystal by which the closure was 
carried out into this kind of liquid crystal equipment, causing degradation of liquid crystal is known. For this 
reason, generally, carrying out the direct-current drive of the liquid crystal is not performed, but it is made to 
carry out the alternating current drive of the liquid crystal by carrying out electrical-potential-difference 
inversion of the picture signal over each pixel the predetermined periods for every field. However, if the 
above-mentioned circumference circuit is established in the substrate part which faces liquid crystal, the 
direct-current-voltage component in a circumference circuit will be impressed to liquid crystal to some 
extent, and degradation of liquid crystal will be caused like the case where above-mentioned a direct-current 
drive is carried out. Therefore, it is not common to establish these circumference circuits in the substrate 
part which faces liquid crystal. Moreover, it is not common to establish a circumference circuit in the 
substrate part which faces liquid crystal from a viewpoint which reduces a display area relatively. For this 
reason, these circumference circuits are established in the circumference part of the TFT array substrate 
dedicated to the interior of the case of protection-from-light nature which consists of plastics etc. Therefore, 
to TFT which constitutes these circumference circuits, like TFT which drives the above-mentioned pixel 
electrode, the protection-from-light layer to incident light is not prepared in an opposite substrate side, or the 
protection-from-light layer to return light is not prepared in a TFT array substrate side. 
[0008] 

[Problem(s) to be Solved by the Invention] In liquid crystal equipment, if the size of the liquid crystal 
module which added the circumference circuit is the same, the screen-display field specified with two or 
more pixel electrodes arranged in the shape of a matrix, i.e., the field as which an image is actually 
displayed by change of the orientation condition of liquid crystal on liquid crystal equipment, has the 
general request of being so good that it being large. 

[0009] however — the configuration which establishes the above-mentioned circumference circuit in the 
circumference part of the substrate dedicated to the case of protection-from-light nature — inevitable — the 
width of face of this case part ~ increasing ~ the above — it cannot reply to a general request. On the 
contrary, when these circumference circuits are established in a narrow long and slender circumference part 
by force, there is a trouble that it becomes difficult to design these circumference circuit so that a specific 
specification may be met. 

[0010] Moreover, in having established the circumference circuit in the substrate part which faces the liquid 
crystal in a screen-display field, incident light will carry out incidence to TFT which constitutes a 
circumference circuit from an opposite substrate side, or return light will carry out incidence from a TFT 
array substrate side. For this reason, there is a trouble that a photocurrent will occur and the transistor 
characteristics of TFT will deteriorate. In addition, in having established the circumference circuit in the 
substrate part which faces the liquid crystal in a screen-display field, while causing reduction in a display 
area, there is also a trouble that the special configuration for preventing impressing direct current voltage to 
liquid crystal from a circumference circuit is needed. 

[001 1] The protection-from-light engine performance of this invention to light, such as return light from the 
switching element bottom, such as TFT which it is made in view of the trouble mentioned above, and 
circumference circuits, such as a precharge circuit, a sampling circuit, and an inspection circuit, have, is 
high, and let it be a technical problem to offer the electronic equipment equipped with the liquid crystal 
equipment in which image display is possible and the liquid crystal equipment concerned of high quality 
with the outstanding switching characteristic. 
[0012] 

[Means for Solving the Problem] In order that liquid crystal equipment according to claim 1 may solve the 
above-mentioned technical problem, it comes to pinch liquid crystal between the 1st and 2nd substrates of a 
pair. On said 1st substrate Two or more scanning lines, two or more data lines which intersect said two or 
more scanning lines, and two or more 1st switching elements connected to two or more of said scanning 
lines and data lines, The sampling circuit which has two or more pixel electrodes connected to said two or 
more 1st switching elements, samples a picture signal by two or more 2nd switching elements, and is 
supplied to said two or more data lines, One [ at least ] circuit is arranged at said 1st substrate among the 
precharge circuits which precede the precharge signal of a predetermined voltage level with said picture 
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signal by two or more 3rd switching elements at said two or more data lines, and are supplied, respectively. 
In the location which counters one [ at least ] component of said 2nd and 3rd switching elements which one 
[ said / at least ] circuit has in said 1st switching element list, respectively It is characterized by having 
further the protection-from-light layer prepared, respectively between said 1st substrate and said 1st 
switching element, and one [ this ] component. 

[0013] According to liquid crystal equipment according to claim 1, a sampling circuit samples a picture 
signal by two or more 2nd switching elements which consist of TFT etc., and supplies it to two or more data 
lines. A precharge circuit precedes the precharge signal of a predetermined voltage level with a picture 
signal by two or more 3rd switching elements which consist of TFT etc. at two or more data lines, and 
supplies it, respectively. One [ at least ] circuit is established in the 1 st substrate among these sampling 
circuits and precharge circuits. Here, the protection-from-light layer is prepared in the location which 
counters one [ at least ] component of the 2nd and 3rd switching elements which one circuit has, 
respectively even if this ** cannot be found in the 1st switching element list between the 1st substrate, the 
1st switching element, and one [ this ] component, respectively. Therefore, even if return light etc. carries 
out incidence from the 1st substrate side, before carrying out incidence to the 1st, 2nd, and 3rd switching 
elements which consist of TFT etc., for example, this return light etc. is shaded by the protection-from-light 
layer formed in the location which counters these, respectively. For this reason, the situation where a 
photocurrent occurs according to the photo-electric-conversion effectiveness in the 1st, 2nd, and 3rd 
switching elements which consist of TFT etc., for example, and a switching characteristic deteriorates is 
prevented beforehand. Furthermore, in this way, since protection from light about a sampling circuit or a 
precharge circuit is given, the need of arranging these circuits into the circumference part of the 1 st substrate 
into which it was put by the case of protection-from-light nature like before is lost. For example, these 
circuits can also be arranged to a part for 1st set Itabe which counters circumference abandonment of the 
protection-from-light nature formed in the 2nd substrate. 

[0014] In order that liquid crystal equipment according to claim 2 may solve the above-mentioned technical 
problem, in liquid crystal equipment according to claim 1, at least one of said 1st, 2nd, and 3rd switching 
elements consists of a thin film transistor, and it is characterized by including the semi-conductor layer 
which constitutes this thin film transistor formed through the insulator layer on said protection-from-light 
layer. 

[0015] According to liquid crystal equipment according to claim 2, among the 1st, 2nd, and 3rd switching 
elements at least one Although the semi-conductor layer which constitutes the thin film transistor (TFT) 
formed through the insulator layer on the protection-from-light layer is included, even if return light etc. 
carries out incidence from the 1st substrate side, before carrying out incidence to this semi-conductor layer, 
this return light etc. is shaded by the protection-from-light layer formed in the location which counters this. 
For this reason, in this semi-conductor layer, a photocurrent occurs according to the photo-electric- 
conversion effectiveness, and the situation where the transistor characteristics of TFT deteriorate is 
prevented beforehand. 

[0016] In order that liquid crystal equipment according to claim 3 may solve the above-mentioned technical 
problem, in liquid crystal equipment according to claim 1 or 2, at least one of said 1st, 2nd, and 3rd 
switching elements consists of a thin film transistor of LDD structure, and it is characterized by preparing 
said protection-from-light layer in the location which counters the channel field and LDD field of this thin 
film transistor at least. 

[0017] According to liquid crystal equipment according to claim 3, at least one of the 1st, 2nd, and 3rd 
switching elements consists of TFT of LDD structure, but Since the protection-from-light layer is prepared 
in the location which counters this channel field of TFT, and a LDD field at least Even if return light etc. 
carries out incidence from the 1st substrate side, before carrying out incidence to this channel field and a 
LDD field, this return light etc. is shaded by the protection-from-light layer formed in the location which 
counters these. For this reason, in this channel field and a LDD field, a photocurrent occurs according to the 
photo-electric-conversion effectiveness, and the situation where the transistor characteristics of TFT 
deteriorate is prevented beforehand. 

[0018] In order that liquid crystal equipment according to claim 4 may solve the above-mentioned technical 
problem, in liquid crystal equipment given in any 1 term of claims 1-3, it is characterized by crossing said 
protection-from-light layer to the whole region, and forming it from the same ingredient by the same film 
formation process. 

[0019] According to liquid crystal equipment according to claim 4, although the protection-from-light layer 
is prepared to various kinds of switching elements, it goes across a protection-from-light layer throughout 
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the, and it is formed from the same ingredient by the same film formation process. That is, it becomes 
possible to form the protection-from-light layer to various kinds of switching elements according to the 
same process in the production process of the liquid crystal equipment concerned in this case. 
[0020] In order that liquid crystal equipment according to claim 5 may solve the above-mentioned technical 
problem, in liquid crystal equipment given in any 1 term of claims 1-4, said protection-from-light layer is 
characterized by connecting with the constant source of potential. 

[0021] According to liquid crystal equipment according to claim 5, since the protection-from-light layer is 
connected to the constant source of potential, let a protection-from-light layer be constant potential. 
Therefore, potential fluctuation of a protection-from-light layer does not have a bad influence on a 
protection-from-light layer to switching elements, such as TFT by which opposite arrangement is carried 
out. 

[0022] In order that liquid crystal equipment according to claim 6 may solve the above-mentioned technical 
problem, in liquid crystal equipment according to claim 5, constant potential of said constant source of 
potential is characterized by being equal to touch-down potential. 

[0023] According to liquid crystal equipment according to claim 6, since a protection-from-light layer is 
made into touch-down potential, potential fluctuation of a protection-from-light layer does not have a bad 
influence on a protection-from-light layer to switching elements, such as TFT by which opposite 
arrangement is carried out. 

[0024] In order that liquid crystal equipment according to claim 7 may solve the above-mentioned technical 
problem, it has further the counterelectrode prepared in the side which meets said liquid crystal of said 2nd 
substrate in liquid crystal equipment according to claim 5, and constant potential of said constant source of 
potential is characterized by being equal to the potential of said counterelectrode. 

[0025] According to liquid crystal equipment according to claim 7, since a protection-from-light layer is 
made into the potential of a counterelectrode, potential fluctuation of a protection-from-light layer does not 
have a bad influence on a protection-from-light layer to switching elements, such as TFT by which opposite 
arrangement is carried out. 

[0026] In order that liquid crystal equipment according to claim 8 may solve the above-mentioned technical 
problem, in liquid crystal equipment given in any 1 term of claims 1-7, at least one of said 1st, 2nd, and 3rd 
switching elements is characterized by consisting of a thin film transistor of any one mold in an N channel 
mold, a P channel mold, and a complementary type. 

[0027] According to liquid crystal equipment according to claim 8, it is at least one of the 1 st, 2nd, and 3rd 
switching elements, Although it consists of TFT of any one mold in an N channel mold, a P channel mold, 
and a complementary type Since the protection-from-light layer is prepared in this location that counters 
TFT at least, even if return light etc. carries out incidence from the 1 st substrate side, before [ this ] carrying 
out incidence to TFT, this return light etc. will be shaded by the protection-from-light layer formed in the 
location which counters this. For this reason, in this TFT, a photocurrent occurs according to the photo- 
electric-conversion effectiveness, and the situation where the transistor characteristics of TFT deteriorate is 
prevented beforehand. 

[0028] In liquid crystal equipment given in any 1 term of claims 1-8 in order that liquid crystal equipment 
according to claim 9 may solve the above-mentioned technical problem The seal member which sticks said 
1st and 2nd substrates in the perimeter of the screen-display field specified with said two or more pixel 
electrodes on a flat surface parallel to said 1 st and 2nd substrates, and surrounds said liquid crystal, It has 
further circumference abandonment of the protection-from-light nature formed along with the profile of said 
screen-display field at said 2nd substrate between said seal members and said screen-display fields on said 
flat surface, and one [ said / at least ] circuit is characterized by being prepared in the location which 
counters said circumference abandonment. 

[0029] According to liquid crystal equipment according to claim 9, circumference abandonment of 
protection-from-light nature is formed along with the profile of a screen-display field at the 2nd substrate 
between the seal members and screen-display fields which surround liquid crystal. Here, among a sampling 
circuit and a precharge circuit, since one [ at least ] circuit is established in the location which counters 
circumference abandonment, if it is called circumference abandonment and says, a deployment of dead 
space can be aimed at. In this case, before carrying out incidence to the switching element which these 
sampling circuits and precharge circuits have even if incident light etc. carries out incidence from the 2nd 
substrate side since especially circumference abandonment is protection-from-light nature, this incident light 
etc. is shaded by circumference abandonment. Therefore, it originates in incident light etc. and there is no 
un-arranging [ for which a photocurrent occurs according to the photo-electric-conversion effectiveness in a 
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switching element, and a switching characteristic deteriorates ]. Thus, if a sampling circuit and a precharge 
circuit are arranged in the location which counters circumference abandonment, since it is not necessary to 
give protection from light to the light from the 2nd substrate side, it is very advantageous. 
[0030] Said two or more data lines are characterized by supplying said precharge signal from the other side 
while said precharge circuit is prepared in liquid crystal equipment given in any 1 term of claims 1-9 and 
said picture signal is supplied from the one side of said data line, in order that liquid crystal equipment 
according to claim 10 may solve the above-mentioned technical problem. 

[0031] According to liquid crystal equipment according to claim 10, a picture signal is supplied from the 
one side of said data line, and, as for two or more data lines, a precharge signal is supplied from the other 
side of said data line. Therefore, a precharge circuit can be established in an opposite side across the data- 
line drive circuit, sampling circuit, etc. and screen-display field for supplying a picture signal. 
[0032] In liquid crystal equipment given in any 1 term of claims 1-10 in order that liquid crystal equipment 
according to claim 1 1 may solve the above-mentioned technical problem The inspection circuit containing 
the 4th switching element for conducting predetermined inspection to the liquid crystal equipment 
concerned is further established in said 1st substrate. Said protection-from-light layer It is characterized by 
being further prepared between said 1 st substrate and said 4th switching element in the location which 
counters said 4th switching element. 

[0033] According to liquid crystal equipment according to claim 11, the protection-from-light layer is 
prepared in the location which counters the 4th switching element which an inspection circuit has between 
the 1st substrate and this 4th switching element. Therefore, even if return light etc. carries out incidence 
from the 1st substrate side, before carrying out incidence to the 4th switching element which consists of TFT 
etc., for example, this return light etc. is shaded by the protection-from-light layer formed in the location 
which counters this, respectively. For this reason, in the 4th switching element which consists of TFT etc., 
for example, a photocurrent occurs according to the photo-electric-conversion effectiveness, and the 
situation where a switching characteristic deteriorates is prevented beforehand. Furthermore, in this way, 
since protection from light about an inspection circuit is given, it can also arrange to a part for 1 st set Itabe 
which counters circumference abandonment of the protection-from-light nature formed in the 2nd substrate. 
[0034] Liquid crystal equipment according to claim 12 is set to liquid crystal equipment according to claim 
1, in order to solve the above-mentioned technical problem. It replaces with one [ said / at least ] circuit, and 
the circumference circuit containing the 5th switching element for the electrical-potential-difference 
maintenance for operating the liquid crystal equipment concerned is established in said 1st substrate. Said 
protection-from-light layer It is characterized by being prepared between said 1st substrate and said 5th 
switching element in the location which counters said 5th switching element. 

[0035] According to liquid crystal equipment according to claim 12, the protection-from-light layer is 
prepared in the location which counters the 5th switching element which a circumference circuit has 
between the 1 st substrate and this 5th switching element. Therefore, even if return light etc. carries out 
incidence from the 1 st substrate side, before carrying out incidence to the 5th switching element which 
consists of TFT etc., for example, this return light etc. is shaded by the protection-from-light layer formed in 
the location which counters this, respectively. For this reason, the situation where a photocurrent occurs 
according to the photo-electric-conversion effectiveness in the 5th switching element which consists of TFT 
etc., for example, a switching characteristic deteriorates, and a maintenance electrical potential difference 
changes is prevented beforehand. Furthermore, in this way, since protection from light about a 
circumference circuit is given, it can also arrange to a part for 1 st set Itabe which counters circumference 
abandonment of the protection-from-light nature formed in the 2nd substrate. 

[0036] It is characterized by electronic equipment according to claim 13 equipping claims 1-12 with the 
liquid crystal equipment of a publication, in order to solve the above-mentioned technical problem. 
[0037] According to electronic equipment according to claim 13, electronic equipment is equipped with the 
liquid crystal equipment of the invention in this application mentioned above, and since various kinds of 
actuation is performed by the switching element in which the protection-from-light engine performance to 
return light etc. has the highly excellent switching characteristic, the high-definition image display of it 
becomes possible. 

[0038] The liquid crystal light valve with which incidence of the light to which outgoing radiation of the 
projection mold display according to claim 14 is carried out from the light source and this light source is 
carried out, and it performs the modulation corresponding to image information, In the projection mold 
indicating equipment which has the delivery system which projects the light modulated with said liquid 
crystal light valve said liquid crystal light valve The liquid crystal equipment with which liquid crystal was 
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pinched between the 2nd substrate arranged at the 1st substrate [ which has been arranged at the incidence 
side of light ], and outgoing radiation side, It consists of the 1st polarization means arranged on the outside 
of said 1st substrate, and the 2nd polarization means arranged on the outside of said 2nd substrate. On said 
2nd substrate Two or more scanning lines, two or more data lines which intersect said two or more scanning 
lines, and two or more 1 st thin film transistors connected to two or more of said scanning lines and data 
lines, It has two or more pixel electrodes connected to said two or more 1st thin film transistors. Between 
said 2nd substrate and said 1 st thin film transistor, it is characterized by the thing of said 1 st thin film 
transistor which come to arrange a protection-from-light layer at least corresponding to a channel field, and 
it comes to form space between said 2nd polarization means and said liquid crystal equipment. 
[0039] According to the projection mold indicating equipment according to claim 14, the leakage current by 
return light can be prevented by forming a protection-from-light layer between the 2nd substrate and the 1 st 
thin film transistor. Moreover, since the effect on the liquid crystal light valve by return light can be 
prevented, it is not necessary to stick a polarization means with an antireflection film on liquid crystal 
equipment like before, therefore — without it sticks the 2nd polarization means on liquid crystal equipment - 
- alienation — since it can form, the temperature rise of a liquid crystal light valve can be prevented. 
[0040] A color separation means by which a projection mold display according to claim 15 separates into 
the colored light bundle of at least 2 colors the flux of light by which outgoing radiation is carried out from 
the light source and this light source, The liquid crystal light valve which performs the modulation 
corresponding to image information to the flux of light of each color separated by said color separation 
means, In the projection mold display which has a synthetic means to compound the light modulated with 
said liquid crystal light valve, and the delivery system which projects the synthetic flux of light by which 
outgoing radiation was carried out from said synthetic means The liquid crystal equipment with which it 
comes to pinch liquid crystal between the 2nd substrate arranged at the 1 st substrate [ with which said liquid 
crystal li^ht valve has been arranged at the incidence side of light ], and outgoing radiation side of light, It 
has the 1st polarization means arranged on the outside of said 1st substrate, and the 2nd polarization means 
arranged on the outside of said 2nd substrate. On said 2nd substrate Two or more scanning lines, two or 
more data lines which intersect said two or more scanning lines, and two or more 1st thin film transistors 
connected to two or more of said scanning lines and data lines, It has two or more pixel electrodes connected 
to said two or more 1st thin film transistors. Between said 2nd substrate and said 1st thin film transistor, it is 
characterized by the thing of said 1 st thin film transistor for which it comes to arrange a protection-from- 
light layer at least corresponding to a channel field, and said 2nd polarization means is stuck on said 
synthetic means. 

[0041] According to the projection mold display according to claim 15, since the 2nd polarization means is 
stuck on the synthetic means, space is formed between liquid crystal equipment and the 2nd polarization 
means. Therefore, the temperature rise of liquid crystal equipment can be avoided and malfunction of a 
liquid crystal light valve can be prevented. 

[0042] A projection mold display according to claim 16 is characterized by said synthetic means consisting 
of a prism unit in a projection mold display according to claim 15. 

[0043] According to the projection mold display according to claim 16, said synthetic means consists of a 
prism unit, and the 2nd polarization means is stuck on the prism unit. The prism unit is effective in order to 
be able to absorb the heat capacity of the 2nd polarization means in a prism unit since heat capacity is large, 
and to prevent the temperature rise of a liquid crystal light valve. 

[0044] A projection mold display according to claim 17 is characterized by having further a cooling means 
to send cold blast between said liquid crystal equipment and said 2nd polarization means in a projection 
mold display according to claim 1 5 or 1 6. 

[0045] According to the projection mold display according to claim 17, by forming a cooling means, for 

example in either a synthetic means top or the bottom, and sending cold blast between liquid crystal 

equipment and a polarization means from a cooling means, the temperature rise of a liquid crystal light 

valve can be prevented further, and malfunction of a liquid crystal light valve can be prevented. 

[0046] Such an operation and other gains of this invention are made clear from the gestalt of the operation 

explained below. 

[0047] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0048] (Configuration of liquid crystal equipment) The configuration of the gestalt of operation of liquid 
crystal equipment is explained based on drawing 5 from drawing 1 . 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 8/2006 



i 



JP,11-194360,A [DETAILED DESCRIPTION] 



Page 7 of 22 



[0049] First, the whole liquid crystal equipment configuration is explained with reference to drawing 3 from 
drawing 1 . Drawing 1 is the block diagram showing the configuration of a various wiring, a circumference 
circuit, etc. which were prepared on the TFT array substrate in the gestalt of operation of liquid crystal 
equipment, drawing 2 is the top view which looked at the TFT array substrate from the opposite substrate 
side with each component formed on it, and drawing 3 is a H-H ! sectional view of drawing 2 shown 
including an opposite substrate. 

[0050] Liquid crystal equipment 200 is equipped with the TFT array substrate 1 which consists of a quartz 
substrate, hard glass, a silicon substrate, etc. in drawing 1 . Two or more pixel electrodes 1 1 prepared in the 
shape of a matrix on the TFT array substrate 1, The data line 35 which two or more arrays are carried out in 
the direction of X, and is extended along the direction of Y, respectively, The scanning line 31 which two or 
more arrays are carried out in the direction of Y, and is extended along the direction of X, respectively, 
While intervening between each data line 35 and the pixel electrode 1 1 , respectively, two or more TFT30 as 
an example of the switching element which controls die switch-on and the non-switch-on between these 
according to the scan signal supplied through the scanning line 31, respectively, respectively is formed. 
Moreover, on the TFT array substrate 1, capacity line 3 V (the 2nd storage capacitance electrode) which is 
wiring for the below-mentioned storage capacitance (refer to drawing 6 ) is formed in parallel with the 
scanning line 3 1 . 

[0051] The precharge circuit 201 which precedes the precharge signal of a predetermined voltage level with 
a picture signal, and supplies it to further two or more data lines 35 on the TFT array substrate 1, 
respectively, the sampling circuit 301 which samples a picture signal and is supplied to two or more data 
lines 35, respectively, the data-line drive circuit 101, and the scanning-line drive circuit 104 are formed. 
[0052] The scanning-line drive circuit 104 impresses a scan signal to the scanning line 31 by line sequential 
in pulse to predetermined timing based on a power source, a reference clock, etc. which are supplied from 
an external control circuit. 

[0053] Based on a power source, a reference clock signal, etc. which are supplied from an external control 
circuit, according to the timing which impresses a scan signal, a sampling circuit driving signal is minded 
every data line 35, and the scanning-line drive circuit 104 minds [ 301 ] the sampling circuit drive signal line 
306, and carries out sequential supply of the data-line drive circuit 101 to predetermined timing about six 
picture signal line 304 each. 

[0054] The precharge circuit 201 is equipped with TFT202 every data line 35, the precharge signal line 204 
is connected to the source electrode of TFT202, and the precharge circuit drive signal line 206 is connected 
to the gate electrode of TFT202. And the power source of a predetermined electrical potential difference 
required in order to write in a precharge signal (NRS) from an external power is supplied through the 
precharge signal line 204, and a precharge circuit driving signal (NRG) is supplied from an external control 
circuit so that a precharge signal may be written in through the precharge circuit drive signal line 206 to the 
timing preceded with a picture signal (VID1-VID6) about each data line 35. The precharge circuit 201 
supplies the precharge signal (image auxiliary signal) which is preferably equivalent to the pixel data of 
middle gradation level. 

[0055] The sampling circuit 301 is equipped with TFT302 every data line 35, the picture signal line 304 is 
connected to the source electrode of TFT302, and the sampling circuit drive signal line 306 is connected to 
the gate electrode of TFT302. And if six parallel picture signals (VID1-VID6) are inputted through the 
picture signal line 304, these picture signals (VID1-VID6) will be sampled. Moreover, if a sampling circuit 
driving signal is inputted from the data-line drive circuit 101 through the sampling circuit drive signal line 
306, sequential impression of the picture signal sampled about six picture signal line 304 each will be 
carried out at the data line 3. That is, the data-line drive circuit 101 and the sampling circuit 301 are 
constituted so that the parallel picture signal (VID1-VID6) which was inputted from the picture signal line 
304 and which was developed six phases may be supplied to the data line 35. Although the gestalt of this 
operation described the method which makes sequential selection of the data line 35 for [ every ], the 
method which chooses as coincidence the sampling circuit 301 connected to the six adjoining data lines 35, 
for example, and consists of the six data lines 35 and which carries out the sequential transfer for every 
group may be used. Selection of the data line 35 may choose as coincidence 2 which adjoins each other, 3, — 
, 5, or 7 or more. Moreover, as long as the write-in property of TFT302 which constitutes not only six 
phases but the sampling circuit 301 of the number of phase expansions of the picture signal supplied to the 
data line 35 is good, five or less phases are sufficient as it, and as long as the dot frequency of a picture 
signal is high, it may be increased to seven or more phases. Under the present circumstances, it cannot be 
overemphasized that the image image input signal line only of the number of phase expansions of a picture 
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signal is the need at least. 

[0056] Especially with the gestalt of this operation, the protection-from-light layer 3 (it mentions later) is 
formed in the TFT302 bottom which TFT30 prepared in each pixel, TFT202 which the precharge circuit 201 
has, and a sampling circuit 301 have, respectively. Therefore, even if return light etc. carries out incidence 
from the TFT array substrate 1 side, before carrying out incidence to TFT 30,202 and 302, this return light 
etc. is shaded by the protection-from-light layer 3 formed in the location which counters these, respectively. 
For this reason, the situation where a photocurrent occurs according to the photo-electric-conversion 
effectiveness in TFT 30,202 and 302, and transistor characteristics deteriorate is prevented beforehand, and 
the defect who spoils image quality grace, such as a flicker and a cross talk, remarkably is not generated. In 
addition, about the concrete lamination of the protection-from-light layer 3, it mentions later. 
[0057] Moreover, with the gestalt of this operation, the protection-from-light layer 3 of TFT 30,202 and 302 
formed in the bottom of a channel field at least is electrically connected with a constant potential line like 
touch-down potential. This is for preventing change of the transistor characteristics which happen when the 
unstable potential difference arises between each terminal of TFT 30,202 and 302. As a constant potential 
line, you may connect with wiring which supplies counterelectrode potential to the power source of the 
forward potential supplied to the data-line drive circuit 101 or scanning-line drive circuit 104 grade, or 
negative potential, and the opposite substrate 2 electrically, for example. As shown in drawing 1 , the 
constant potential line 501 installed from the power source of the negative potential of the scanning-line 
drive circuit 104 etc. is electrically connected to the protection-from-light layer 3 around the screen-display 
field. Moreover, you may use with the constant potential line 501 supplied to capacity line 31' for forming 
the storage capacitance of a pixel in common. If such a configuration is taken, since leading-about wiring 
can be managed with one, it is advantageous, in case the tooth space which makes a circumference circuit 
spreads or liquid crystal equipment is miniaturized. Moreover, since the external input terminal of 
dedication is not needed, a leeway is given to a tooth space and the cost cut of a mounting member can be 
aimed at. However, it cannot be overemphasized that the external input terminal of dedication and wiring 
may be prepared and constant potential may be supplied. 

[0058] Furthermore, in this way, since protection from light is given to the return light from the TFT array 
substrate 1 side about the precharge circuit 201 or the sampling circuit 301, the need of arranging these 
circuits into the circumference part of the TFT array substrate 1 into which it was put by the case of 
protection-from-light nature like before is lost. So, with the gestalt of this operation, as the slash field in 
drawin g 1 shows, and as it is shown in drawing 2 and drawing 3 , the precharge circuit 201 and the sampling 
circuit 301 are formed on the TFT array substrate 1 in the location which counters the circumference 
abandonment 53 of the protection-from-light nature formed in the opposite substrate 2. On the other hand, 
the data-line drive circuit 101 and the scanning-line drive circuit 104 are formed on the narrow long and 
slender circumference part of the TFT array substrate 1 which does not face the liquid crystal layer 50. 
[0059] In drawing 2 and drawing 3 , the sealant 52 which consists of a photo-setting resin as an example of 
the seal member which sticks both substrates in the perimeter of the screen-display field (namely, field of 
the liquid crystal equipment with which an image is actually displayed by the orientation change of state of 
the liquid crystal layer 50) specified with two or more pixel electrodes 11, and surrounds the liquid crystal 
layer 50 is formed along the screen-display field on the TFT array substrate 1 . And between the screen- 
display fields and sealants 52 on the opposite substrate 2, the circumference abandonment 53 of protection- 
from-light nature is formed. 

[0060] When put into the TFT array substrate 1 by the case of protection-from-light nature where opening 
was behind prepared corresponding to the screen-display field, the circumference abandonment 53 so that 
the screen-display field concerned may not hide in the edge of opening of the case concerned according to a 
manufacture error etc. That is, it is formed from the band-like protection-from-light nature ingredient which 
has width of face of 500 micrometers or more in the perimeter of a screen-display field so that the gap of 
about hundreds of micrometers to the case of the TFT array substrate 1 may be permitted, for example. Such 
circumference abandonment 53 of protection-from-light nature is formed in the opposite substrate 2 of 
sputtering and the photolithography which used metallic materials, such as Cr (chromium), nickel (nickel), 
and aluminum (aluminum), and etching. Or it is formed from ingredients, such as resin black which 
distributed carbon and Ti (titanium) to the photoresist. 

[0061] The data-line drive circuit 101 and the mounting terminal 102 are formed in the field of the outside 
of a sealant 52 along the lower side of a screen-display field, and the scanning- line drive circuit 104 is 
established in it along with two sides of right and left of a screen-display field. Furthermore, two or more 
wiring 105 for connecting between the scanning-line drive circuits 104 established in the both sides of a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 8/2006 



JP,11-194360,A [DETAILED DESCRIPTION] 



Page 9 of 22 



screen-display field is formed in the surface of a screen-display field. Moreover, in at least one place of the 
corner section of the opposite substrate 2, the fish eye 106 which consists of flow material for taking an 
electric flow between the TFT array substrate 1 and the opposite substrate 2 is formed. And the opposite 
substrate 2 with the almost same profile as a sealant 52 has fixed to the TFT array substrate 1 by the sealant 
52 concerned. 

[0062] The precharge circuit 201 and a sampling circuit 301 are circuits of an alternating current drive 
fundamentally. For this reason, even if it establishes these precharge circuits 201 and sampling circuits 301 
in TFT array substrate 1 part which faces the liquid crystal layer 50 which was surrounded by the sealant 52 
and pinched among both substrates, the problem of degradation of the liquid crystal layer 50 by direct- 
current- voltage impression is not produced. On the other hand, the data-line drive circuit 101 and the 
scanning-line drive circuit 104 are established in the circumference part of the TFT array substrate 1 which 
does not face the liquid crystal layer 50. Therefore, it can prevent beforehand that the direct-current-voltage 
component from the data-line drive circuit 101 or the scanning-line drive circuit 104 by which especially a 
direct-current drive is carried out leaks to the liquid crystal layer 50, and is impressed to it. 
[0063] Thus, it becomes easy to design these circumference circuits so that it can have allowances, the 
scanning-line drive circuit 104 and the data-line drive circuit 101 can be formed in the circumference part of 
the TFT array substrate 1 by forming the precharge circuit 201 and a sampling circuit 301 and it may meet 
under the circumference abandonment 53 at a specific specification. Moreover, reduction of the display area 
in liquid crystal equipment 200 is not caused by establishing the precharge circuit 201 and a sampling circuit 
301 in the bottom of the circumference abandonment 53 which is dead space so to speak. 
[0064] And since the circumference abandonment 53 is protection-from-light nature in one side, there is no 
need of establishing separately the protection-from-light means against the incident light which carries out 
incidence from the opposite substrate 2 side on the precharge circuit 201 or a sampling circuit 301 (namely, 
TFT 202 and 302). On the other hand, a protection-from-light layer can shade the return light of the 
precharge circuit 201 or a sampling circuit 301 (namely, TFT 202 and 302) which carries out incidence from 
the TFT array substrate 1 side since it is prepared in the bottom of a channel field at least, before reaching 
the precharge circuit 201 and a sampling circuit 301 (namely, TFT 202 and 302). Thereby, since there is 
nothing of TFT202 of the precharge circuit 201 or TFT302 of a sampling circuit 301 for which light is 
irradiated by the channel field at least, in this field, a photocurrent occurs according to the photo-electric- 
conversion effectiveness, and the transistor characteristics of TFT 202 and 302 do not deteriorate. Therefore, 
even if light carries out incidence of the gestalt of this operation from which liquid crystal equipment side, it 
has the advantage in which it can shade certainly and can abolish the defect who reduces image quality 
grace, such as a flicker and a cross talk, remarkably. 

[0065] In addition, since neither the precharge circuit 201 nor a sampling circuit 301 is necessarily formed 
in TFT array substrate 1 part which faces a sealant 52, there is no possibility of destroying TFT 202 and 302 
which constitutes these circuits with the spacer mixed in the sealant 52, and it can fully irradiate light from 
both the substrates side further at the process to which photo-curing of the sealant 52 is carried out. 
[0066] As shown in drawing 1 , with the gestalt of this operation, a picture signal is supplied from the end 
which two or more data lines 35 have the lower side of a screen-display field, and a precharge signal is 
supplied from the other end in an another side side. Therefore, the precharge circuit 201 can be established 
in an opposite side across the data-line drive circuit 101 and the sampling circuit 301, and screen-display 
field for supplying a picture signal, and the tooth space under the circumference abandonment 53 can be 
effectively used with sufficient balance. 

[0067] Next, the concrete circuitry of TFT 202 and 302 which constitutes the precharge circuit 201 and a 
sampling circuit 301 is explained with reference to drawing 4 and drawing 5 , respectively. In addition, 
drawing 4 is the circuit diagram showing various kinds of TFT(s) which constitute TFT202 of the precharge 
circuit 201, and drawing 5 is the circuit diagram showing various kinds of TFT(s) which constitute TFT302 
of a sampling circuit 301 . 

[0068] As shown in drawing 4 (1), TFT202 (refer to drawing 1 ) of the precharge circuit 201 may consist of 
N channel mold TFT202a, as shown in drawing 4 (2), may consist of P channel mold TFT202b, and may 
consist of complementary-type TFT202c which consists of the N channel mold TFT and the P channel mold 
TFT as shown in drawing 4 (3). In addition, the precharge circuit driving signals 206a and 206b inputted in 
drawing 4 (3) through the precharge circuit drive signal line 206 shown in drawing 1 from drawing 4 (1) are 
inputted into each TFT(s) 202a-202c as gate voltage. The precharge signal NRS inputted through the 
precharge signal line 204 similarly shown in drawing 1 is inputted into each TFT(s) 202a-202c as a source 
electrical potential difference. Precharge circuit driving signal 206a impressed to N channel mold TFT202a 
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as gate voltage and precharge circuit driving signal 206b impressed to P channel mold TFT202b as gate 
voltage are reversal signals mutual. Therefore, in constituting the precharge circuit 201 from 
complementary-type TFT202c, at least two or more precharge circuit drive signal lines 206 are needed. 
Thus, when the precharge circuit drive signal line 206 becomes two or more, one screen-display field side 
may be wired intensively, and you may wire from the both sides of a screen-display field combining the 
precharge signal line 204. Or for example, precharge circuit driving signal 206a may be reversed with an 
inverter before complementary-type TFT202c, and precharge circuit driving signal 206b may be formed. 
[0069] As shown in drawing 5 (1), TFT302 (refer to drawing 1 ) of a sampling circuit 301 may consist of N 
channel mold TFT302A, as shown in drawing 5 (2), it may consist of P channel mold TFT302B, and as 
shown in drawing 5 (3), it may consist of complementary-type TFT302C. In addition, the picture signal VID 
inputted in drawing 5 (3) through the picture signal line 304 shown in drawing 1 from drawing 5 (1) is 
inputted into each TFT(s) 302a-302c as a source electrical potential difference. The sampling circuit driving 
signals 306a and 306b inputted through the sampling circuit drive signal line 306 from the data-line drive 
circuit 101 similarly shown in drawing 1 are inputted into each TFT(s) 302a-302c as gate voltage. 
Moreover, also in a sampling circuit 301, sampling circuit driving signal 306a impressed to N channel mold 
TFT302a as gate voltage and sampling circuit driving signal 306b impressed to P channel mold TFT302B as 
gate voltage are reversal signals like the case of the above-mentioned precharge circuit 201 mutual. 
Therefore, in constituting a sampling circuit 301 from complementary-type TFT302C, sampling circuit 
driving signal 306a and at least two or more sampling circuit drive signal lines 306 for 306b are needed. 
[0070] (Configuration of liquid crystal equipment) Next, the concrete configuration of the liquid crystal 
equipment part which liquid crystal equipment 200 contains is explained with reference to drawing 8 from 
drawing 6 . here ~ drawing 7 — drawing 1 — setting — a circle — surrounding — having had — D — a field — 
having expanded — a top view — it is — drawing 6 — drawing 7 — it can set — TFT — 30 — A-A — f ~ having 
met - a sectional view - precharge — a circuit — 201 - TFT — 202 — B-B — 1 ~ having met — a sectional 
view — expressing --**** .In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each class 
or every each part material in drawing 6 . 

[0071] In TFT30 part in which liquid crystal equipment 200 is formed in each pixel in the sectional view of 
drawing 6 It has [ between the protection-from-light layer 3 by which the laminating was carried out to the 
TFT array substrate 1 list on it, and the 1st layer ] an insulating layer 43, the pixel electrode 11, and the 
orientation film 12 between an insulating layer 42, the data line 35 (source electrode), and the 3rd layer 
between an insulating layer 41, the semi-conductor layer 32, the gate insulating layer 33, the scanning line 
3 1 (gate electrode), and the 2nd layer. Liquid crystal equipment 200 is equipped with the common electrode 
21, the orientation film 22, and the 2nd protection-from-light layer 23 by which the laminating was carried 
out to the opposite substrate 2 list which consists of a glass substrate on it again. Liquid crystal equipment 
200 is further equipped with the liquid crystal layer 50 pinched among both these substrates. 
[0072] Here, the configuration of each class except TFT30 is first explained in order among these layers. 
[0073] In the location which counters TFT30, respectively, the protection-from-light layer 3 is formed on 
the TFT array substrate 1, respectively. The protection- from-light layer 3 consists of metal alloys, such as a 
metal containing at least one, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo 
(molybdenum), and Pd (lead), or metal silicide (for example, tungsten silicide WSi). If a light-shielding film 
3 is constituted from refractory metal silicide (i.e., if silicon is included in the ingredient of the protection- 
from-light layer 3), the TFT array substrate 1 which comes to contain silicon, and thermal affinity with the 
insulating layer 41 between the 1st layer will become good. 

[0074] Moreover, as shown in drawing 7 , the protection-from-light layer 3 is grounded through the constant 
potential line 501 through the contact hole 503, or is connected to the constant source of potential. It is good 
to install wiring of the power source supplied to the data-line drive circuit 101 or the circumference circuit 
of scanning-line drive circuit 104 grade as a constant potential line 501 . For this reason, when the potential 
of the protection-from-light layer 3 changes, it does not have a bad influence on the switching characteristic 
of TFT30 etc. For example, it may be grounded, or it may connect with the common electrode 21 , and the 
protection-from-light layer 3 may be made into the potential of the common electrode 21. However, the 
protection-from-light layer 3 may be floating electrically. Moreover, it is also possible to use the protection- 
from-light layer 3 as wiring for the below-mentioned storage capacitance (to refer to drawing 6 ). 
[0075] Furthermore, between the protection-from-light layer 3 and two or more TFT30, the insulating layer 
41 is formed between the 1st layer. Between the 1st layer, it consists of silicate glass film, such as NSG (non 
dope silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron 
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phosphorus silicate glass), a silicon nitride film, an oxidation silicone film, etc., and an insulating layer 41 is 
formed in order to carry out the electric insulation of the semi-conductor layer 32 which constitutes TFT30 
from the protection-from-light layer 3. Furthermore, an insulating layer 41 also has a function as substrate 
film for TFT30 by being formed all over the TFT array substrate 1 between the 1st layer. That is, it has the 
function to prevent degradation of the property of TFT30 with the dry area at the time of polish of the front 
face of the TFT array substrate 1 , the dirt which remains after washing. 

[0076] An insulating layer 43 consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon 
nitride film, an oxidation silicone film, etc. between an insulating layer 42 and the 3rd layer between the 2nd 
layer, respectively. 

[0077] The pixel electrode 1 1 consists of transparent conductive thin films, such as for example, ITO film 
(indium Tin oxide film). In addition, when using the liquid crystal equipment 200 concerned for the liquid 
crystal equipment of a reflective mold, the pixel electrode 1 1 may be formed from an opaque ingredient with 
high reflection factors, such as aluminum. 

[0078] Rubbing processing is performed in the predetermined direction so that the orientation film 12 may 
consist of organic thin films, such as for example, a polyimide thin film, and it may have a predetermined 
pre tilt angle. 

[0079] It goes across the common electrode 21 all over the opposite substrate 2, and it is formed from the 
ITO film etc. 

[0080] Rubbing processing is performed in the predetermined direction so that the orientation film 22 may 
consist of organic thin films, such as for example, a polyimide thin film, and it may have a predetermined 
pre tilt angle. 

[0081] The 2nd protection-from-light layer 23 is formed in the predetermined field which counters TFT30 
from ingredients, such as resin black which distributed metallic materials and carbon, such as Cr and nickel, 
and Ti to the photoresist. The 2nd protection-from-light layer 23 has functions other than the protection 
from light to the semi-conductor layer 32 of TFT30, such as improvement in contrast, and color mixture 
prevention of color material. 

[0082] The liquid crystal layer 50 is formed when liquid crystal is enclosed with the space surrounded by the 
sealant 52 (refer to drawing 2 and drawing 3 ) between the TFT array substrates 1 and the opposite 
substrates 2 which have been arranged so that the pixel electrode 1 1 and the common electrode 21 may meet 
by vacuum suction etc. The liquid crystal layer 50 takes a predetermined orientation condition with the 
orientation film 12 and 22 in the condition that the electric field from the pixel electrode 1 1 are not 
impressed. The liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic liquid crystal of 
a kind or some kinds. It is the adhesives which consist of a photo-setting resin or thermosetting resin in 
order that a sealant 52 may stick two substrates 1 and 2 around those, and the spacer for making distance 
between both substrates into a predetermined value is mixed. 

[0083] Next, the configuration of each class concerning TFT30 is explained in order. 

[0084] TFT30 is equipped with the source field 34 formed in the gate insulating layer 33 which insulates the 
semi-conductor layer 32 in which a channel is formed of the electric field from the scanning line 31 (gate 
electrode) and the scanning line 3 1 , and the scanning line 3 1 and the semi-conductor layer 32, and the semi- 
conductor layer 32, the data line 35 (source electrode), and the drain field 36 formed in the semi-conductor 
layer 32. One to which it corresponds of two or more pixel electrodes 1 1 is connected to the drain field 36. 
The source field 34 and the drain field 36 are formed by doping the object for the N type of predetermined 
concentration, or the dopant for P type to the semi-conductor layer 32 like the after-mentioned according to 
whether TFT of N type or P type is formed. TFT of an N type channel has the advantage that a working 
speed is quick, and it is used as TFT30 which is the switching element of a pixel in many cases. 
[0085] TFT30 has LDD structure preferably. However, TFT30 may have the offset structure where an ion 
implantation is not performed in the low-concentration source drain field in LDD structure, and may form 
the source field 34 and the drain field 36 in self align by using the gate electrode 3 1 as a mask. You may be 
TFT of a self aryne mold. Moreover, with the gestalt of this operation, although single gate structure showed 
TFT30, between the source field 34 and the drain field 36, the dual gate structure which arranged the gate 
electrode 31 in the two-piece serial is sufficient, and three or more gate electrodes 31 may be arranged. If 
such structure is taken, since the leakage current at the time of OFF of TFT30 will be reduced, degradation 
of image quality grace is not caused. 

[0086] The scanning line 31 (gate electrode) is preferably formed from the polish recon film. Or it may be 
formed from the refractory metal film or metal silicide film, such as W and Mo. in this case, it also becomes 
possible to omit a part or all of the 2nd protection-from-light layer 23 by the protection-from-light nature 
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which the metal membrane metallurgy group silicide film has if the 2nd protection-from-light layer 23 
arranges the scanning line 3 1 (gate electrode) as the part or the light-shielding film which boils all and 
corresponds of a wrap field. In this case, there is an advantage which can prevent decline in the pixel 
numerical aperture by the lamination gap with the opposite substrate 2 and the TFT array substrate 1 
especially. 

[0087] The gate insulating layer 33 consists of thermal oxidation film of comparatively thin thickness. In 
addition, when using a large-sized substrate 8 inches or more, in order to prevent the camber of the substrate 
by heat, thermal oxidation time amount is shortened, the thermal oxidation film is made thin, a high- 
temperature-oxidation silicone film (HTO film) and a silicon nitride film are deposited with a CVD method 
etc. on this thermal oxidation film, and the multilayer gate-dielectric-film structure more than two-layer may 
be formed. 

[0088] Although a photocurrent will occur according to the photo-electric-conversion effectiveness which 
the polish recon film has and the transistor characteristics of TFT30 will deteriorate if light carries out 
incidence of the semi-conductor layer 32 in which a channel is generally formed With the gestalt of this 
operation, since two or more 2nd protection-from-light layers 23 are formed in the location which counters 
the opposite substrate 2 at each TFT30, respectively to light, such as incident light from the opposite 
substrate 2 side, the thing of the semi-conductor layer 32 done to a channel field for incidence at least is 
prevented for the incident light on which it was projected. By the way, the 2nd protection-from-light layer 
23 formed on the opposite substrate 2 may be formed on the TFT array substrate 1 . In this case, if Ti 
(titanium) etc. is formed through an insulator layer, respectively between the data line 35 and the pixel 
electrode 11, the 2nd protection-from-light layer 23 on the opposite substrate 2 is omissible. Therefore, since 
it is not necessary to take into consideration the alignment precision at the time of the assembly of the 
opposite substrate 2 and the TFT array substrate 1 , liquid crystal equipment without dispersion in 
permeability can be offered. 

[0089] The data line 35 (source electrode) may be formed from transparent conductive thin films, such as 
ITO film, like the pixel electrode 1 1 . Or you may form from low resistance metal metallurgy group silicide, 
such as aluminum, etc. 

[0090] furthermore, the gate electrode of TFT30 which replaces with in addition to this and consists of a 
part of scanning line 3 1 — the wrap from a top — if the data line 35 (source electrode) is formed from opaque 
metal thin films, such as aluminum, like — the 2nd protection-from-light layer 23 — or independent — the 
semi-conductor layer 32 — the exposure of the incident light (namely, drawing 6 light from a top) to a 
channel field can be prevented effectively at least. Here, the data line 35 is good in TFT30 to form so that 
the joint of the channel field of the semi-conductor layer 32 and the source drain fields 34 and 36 and the 
protection-from-light layer 3 arranged in these lower parts may be covered at least. This is for preventing the 
light which carried out incidence from the opposite substrate 2 side reflecting on the front face of the 
protection-from-light layer 3, and irradiating a channel field. On the other hand, since two or more 
protection-from-light layers 3 are formed in the location which counters the TFT array substrate 1 at each 
TFT30, respectively to light, such as return light from the TFT array substrate 1 side, the thing of the semi- 
conductor layer 32 done to a channel field for incidence at least is prevented for return light etc. 
[0091] Moreover, the contact hole 38 which leads to the contact hole 37 and the drain field 36 which lead to 
the source field 34 is formed in the insulating layer 42 between the 2nd layer, respectively. Electrical 
installation of the data line 35 (source electrode) is carried out to the source field 34 through the contact hole 
37 to this source field 34. Furthermore, the contact hole 38 to the drain field 36 is formed in the insulating 
layer 43 between the 3rd layer. Electrical installation of the pixel electrode 1 1 is carried out to the drain field 
36 through the contact hole 38 to this drain field 36. The above-mentioned pixel electrode 1 1 is formed in 
the top face of an insulating layer 43 between the 3rd layer constituted in this way. 

[0092] Here, as shown in the top view of drawing 7 , the pixel electrode 1 1 constituted as mentioned above 
is arranged in the shape of a matrix on the TFT array substrate 1 , adjoins each pixel electrode 1 1 , and TFT30 
is formed, and the data line 35 (source electrode) and the scanning line 31 (gate electrode) are formed 
respectively along the boundary of the pixel electrode 1 1 in every direction. Moreover, it turns out that the 
protection-from-light layer 3 has covered the channel part of TFT30 etc. from the bottom. In drawing 7 , the 
constant potential line 501 installed from the power source of the negative potential of the scanning-line 
drive circuit 104 located in the direction of C is arranged to the nearest to a screen-display field. Here, it 
connects with the protection-from-light layer 3 electrically through a contact hole 503. The protection-from- 
light layer 3 is arranged in the lower part in parallel along with the scanning line 3 1 . Moreover, even if there 
is little TFT202 of the precharge circuit 201, protection-from-light layer 3" is formed so that the bottom of 
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the channel field of semi-conductor layer 32" may be covered, and, on the other hand, a screen-display field 
is wired in parallel with the scanning line 31 from an edge to the edge of the opposite side. Furthermore, it 
connects with the constant potential line 501 electrically through a contact hole 503 so that transistor 
characteristics may not deteriorate. Moreover, by forming the constant potential line 501, the precharge 
circuit 201, the precharge circuit drive signal line 206, and precharge signal-line 204 grade in the bottom of 
the circumference abandonment 53 which was dead space conventionally, the field which makes a 
circumference circuit can be expanded or the miniaturization of liquid crystal equipment can be realized. In 
addition, drawing 7 is on account of explanation to simplify and show the matrix-like array of the pixel 
electrode 1 1 etc., and each actual electrode has the more [ in three dimension ] complicated configuration so 
that it may wire through the contact hole etc. and drawing 6 may show between layer insulation layers and a 
top. 

[0093] In drawing 6 , storage capacitance 70 is again formed in the pixel electrode 11, respectively. 1st 
storage capacitance electrode 32 1 by which installation formation was more specifically [ this storage 
capacitance 70 ] carried out from the drain field 36 of the semi-conductor layer 32, insulating-layer 33' 
formed of the same process as the gate insulating layer 33, and the capacity line 3 1 formed of the same 
process as the scanning line 3 1 — 1 (the 2nd storage capacitance electrode) — It consists of some of insulating 
layers 42 and 43 and pixel electrodes 1 1 which counter a list at capacity line 31 1 through the 2nd and the 
insulating layers 42 and 43 between the 3rd layer between the 2nd and the 3rd layer. Thus, since storage 
capacitance 70 is formed, even if duty ratio is small, a high definition display is enabled. Moreover, as 
shown in drawing 7 , the constant potential line 501 and capacity line 31' which were installed from the 
scanning-line drive circuit 104 can be used as a constant potential source of supply by connecting 
electrically in a contact hole 502. Since the protection-from-light layer 3 and a constant potential line can be 
shared by this, wiring can be managed with one and it is advantageous in leading about of wiring. 
Furthermore, since it is not necessary to prepare the external input terminal of dedication, the number of 
input terminals can be reduced. 

[0094] In drawing 6 , TFT202 (refer to drawing 1 ) of the precharge circuit 201 is formed in liquid crystal 
equipment 200 every data line 35. this ~ TFT — 202 — more — concrete — a semi-conductor — a layer — 32 - 

- the same — a process — forming — having — a semi-conductor — a layer — 32 — 11 — the gate — an insulating 
layer — 33 — the same — a process — forming — having ~ the gate — an insulating layer — 33 — " — and — 
the scanning line — 3 1 (gate electrode) — the same — a process — forming — having — precharge — a circuit - 

- a drive — a signal line — 206 (gate electrode) — having --****. a semi-conductor — a layer — 32 — " — 
**** — TFT — 30 — a case — the same — the source — a field — 34 ~ " — and — a drain — a field — 36 — 11 — 
preparing — having — the — two — a layer — between — an insulating layer — 42 — opening — having had — a 
contact hole — 38 — " — leading — a drain — a field — 36 — " — **** — the data line — 35 — connecting — 
having — ****. Moreover, the precharge signal line 204 is connected to source field 34" through contact 
hole 37" which was able to be opened in the insulating layer 42 between the 2nd layer. And it is prepared so 
that protection-from-light layer 3" formed of the same process as the protection-from-light layer 3 on the 
TFT array substrate 1 in the location which counters TFT202 with such layer structure may cover the 
bottom of the channel field of semi-conductor layer 32" at least. And TFT202 is formed on the TFT array 
substrate 1 in the location which counters the circumference abandonment 53 of the protection-from-light 
nature prepared in the opposite substrate 2. It enables this to form a circumference circuit in the nearest to 
the opening field which light penetrates. 

[0095] As shown in the top view of drawing 7 , as for the precharge circuit 201, the precharge signal line 
204, the precharge circuit drive signal line 206, and the data line 35 are arranged in parallel. In addition, it is 
not necessary to necessarily arrange a pattern layout in parallel. Electrical installation of the precharge signal 
line 204 is carried out to each source field of TFT202 through each contact hole 37", and electrical 
installation of the data line 35 is carried out to each drain field of TFT202 through each contact hole 38." 
Moreover, opposite arrangement of the precharge circuit drive signal line 206 is carried out through gate 
dielectric film as a gate electrode of TFT202 at the channel part which connects these source fields and drain 
fields. And protection-from-light layer 3" is prepared so that a channel part may be covered with a top view 
with a gate electrode. 

[0096] In addition, although not illustrated to drawing 7 , TFT302 (refer to drawing 1 ) of a sampling circuit 
301 is constituted like TFT202 of the precharge circuit 201, and protection-from-light layer 3" is prepared 
on the TFT array substrate 1 in the location which counters TFT302. And TFT302 is formed on the TFT 
array substrate 1 in the location which counters the circumference abandonment 53 of the protection-from- 
light nature prepared in the opposite substrate 2. 
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[0097] Since it is the same film formation process at the time of formation of TFT30 since TFT30 is TFT 
which uses the polish recon film as a semi-conductor layer, and it can form a sampling circuit 201, the 
precharge circuit 301, the data-line drive circuit 101, and the circumference circuit of scanning-line drive 
circuit 104 grade especially with the gestalt of this operation, it is advantageous on manufacture. For 
example, the data-line drive circuit 101 and the scanning-line drive circuit 104 are formed in the 
circumference part on the TFT array substrate 1 from two or more TFT(s) of the complementary structure 
which consists of an N channel mold TFT and a P channel mold TFT like the case of the precharge circuit 
201 and sampling circuit 301 which were shown in drawing 4 (3) and drawing 5 (3). 
[0098] Thus, with the gestalt of this operation, since the protection-from-light layer 3 is formed in the 
channel field bottom at least, respectively and the bad influence by return light etc. of TFT 30,202 and 302 
is reduced as mentioned above, the transistor characteristics of TFT30 are improved and, finally liquid 
crystal equipment 200 enables it to display an image high-definition by high contrast. 
[0099] In addition, although not shown in drawing 6 , according to the exception of modes of operation, 
such as for example, TN (Twisted Nematic) mode, STN (super TN) mode, and D-STN (double-STN) mode, 
and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, a 
polarization means, etc. are arranged in a predetermined direction at the side in which the incident light of 
the side in which the incident light of the opposite substrate 2 carries out incidence, and the TFT array 
substrate 1 carries out outgoing radiation, respectively. 

[0100] Since the liquid crystal equipment 200 explained above is applied to an electrochromatic display 
projector, three liquid crystal equipments 200 will be used as a light valve for RGB, respectively, and 
incidence of the light of each color decomposed through the dichroic mirror for RGB color separation, 
respectively will be carried out to each liquid crystal equipment as incident light, respectively. Therefore, 
with the gestalt of each operation, the color filter is not prepared in the opposite substrate 2. However, the 
color filter of RGB may be formed in the predetermined field which counters the pixel electrode 1 1 with 
which the black matrix 23 is not formed in liquid crystal equipment 200 on the opposite substrate 2 with the 
protective coat. If it does in this way, the liquid crystal equipment of the gestalt of this operation is 
applicable to electrochromatic display equipments, such as electrochromatic display television of direct 
viewing types other than a liquid crystal projector, or a reflective mold. Furthermore, a micro lens may be 
formed so that it may correspond 1 pixel on [ one ] the opposite substrate 2. If it does in this way, bright 
liquid crystal equipment is realizable by improving the condensing effectiveness of incident light. 
Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by depositing the 
interference layer to which the refractive index of many layers is different on the opposite substrate 2 again 
may be formed. According to this opposite substrate with a die clo IKKU filter, brighter electrochromatic 
display equipment is realizable. 

[0101] Although [ liquid crystal equipment 200 ] incidence of the incident light is carried out from the 
opposite substrate 2 side as usual, since the protection-from-light layer 3 and 3" exist, incidence of the 
incident light is carried out from the TFT array substrate 1 side, and it may be made to carry out outgoing 
radiation from the opposite substrate 2 side. That is, even if it attaches liquid crystal equipment 200 in a 
liquid crystal projector in this way, it is possible to be able to prevent the thing of the semi-conductor layer 
32 for channel formation and 32" which light does for incidence to a channel field, and to display a high- 
definition image on it at least. In order to prevent the reflection by the side of the rear face of the TFT array 
substrate 1 conventionally, a polarization means by which AR coat was carried out for acid resisting needs 
to be arranged separately, and AR film needed to be stuck here. However, with the gestalt of this operation, 
since [ of the front face of the TFT array substrate 1 the half-conductor-layer layer 32, and 32" ] the 
protection-from-light layer 3 is formed between channel fields at least, such a polarization means and AR 
film by which AR coat was carried out are used, or the need of using the substrate which carried out AR 
processing of TFT array substrate 1 itself is lost. Therefore, according to the gestalt of this operation, 
ingredient cost can be reduced, and a contaminant, a blemish, etc. do not drop the yield at the time of 
polarization means attachment, and it is very advantageous. 

[0102] Moreover, although it was explained that the switching element of liquid crystal equipment 200 was 
TFT of a forward stagger mold or coplanar mold structure, the gestalt of this operation is effective also to 
TFT of reverse stagger mold structure, or TFT of other formats. 

[0103] Furthermore, in liquid crystal equipment 200, although the liquid crystal layer 50 was constituted 
from a pneumatic liquid crystal as an example, if the polymer dispersed liquid crystal which distributed 
liquid crystal as a minute grain in the macromolecule is used, the above-mentioned polarization film, a 
polarization means, etc. will become unnecessary in the orientation film 12 and 22 and a list, and the 
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advantage of a raise in the brightness of liquid crystal equipment or low-power-izing by efficiency for light 
utilization increasing will be acquired. Furthermore, when applying liquid crystal equipment 200 to high- 
reflective-liquid-crystal equipment by constituting the pixel electrode 1 1 from a metal membrane with high 
reflection factors, such as aluminum, SH (super HOMEOTORO pick) mold liquid crystal with which 
perpendicular orientation of the liquid crystal molecule was mostly carried out in the state of no electrical- 
potential-difference impressing may be used. Furthermore, although the common electrode 21 is provided in 
the opposite substrate 2 side in liquid crystal equipment 200 again so that perpendicular electric field 
(vertical electric field) may be impressed to the liquid crystal layer 50 What (that is, the electrode for 
horizontal electric-field generating is prepared in the TFT array substrate 1 side, without preparing.the 
electrode for vertical electric-field generating in the opposite substrate 2 side) the pixel electrode 1 1 is 
constituted also for from an electrode for horizontal electric-field generating of a pair, respectively so that 
electric field (horizontal electric field) parallel to the liquid crystal layer 50 may be impressed is possible. 
Thus, if horizontal electric field are used, it is advantageous when extending an angle of visibility rather 
than the case where vertical electric field are used. In addition, it is possible to apply the gestalt of this 
operation to various kinds of liquid crystal ingredients (liquid crystal phase), a mode of operation, a liquid 
crystal array, the drive approach, etc. 

[0104] (Actuation of an inspection circuit) With the gestalt of the operation explained above, although the 
precharge circuit 201 and the sampling circuit 301 were formed, it may replace with these or, in addition, 
the inspection circuit which has TFT for conducting predetermined inspection for inspecting the quality of 
the liquid crystal equipment concerned at the manufacture middle or the time of shipment, a defect, etc. may 
be established in the bottom of the circumference abandonment 53. An example of such an inspection circuit 
is shown in drawing 9 . 

[0105] The inspection circuit 401 is equipped with two or more TFT402 in drawing 9 . The drive signal 
lines 403a and 403b for supplying the inspection circuit driving signals TX1 and TX2 to the gate of 
TFT402, respectively are connected. The inspection signal lines 404a-404d for supplying the inspection 
signals CX1-CX4, respectively are connected to the source of TFT402. And the data line 35 is connected to 
the drain of TFT402. In the case of inspection, TFT402 is alternatively turned on and off by the inspection 
circuit driving signals TX1 and TX2, and the inspection signals CX1-CX4 of a predetermined electrical 
potential difference, the precharge signal of a predetermined electrical potential difference, and the picture 
signal of a predetermined electrical potential difference are impressed. And the current value which flows to 
the inspection signal lines 404a-404d is measured, and it is compared with the current value in the defect- 
free article obtained experientially or theoretically beforehand. Consequently, inspection of the open circuit 
during wiring, short (short circuit) inspection during wiring, inspection of the circuit leak in the precharge 
circuit 201 or a sampling circuit 301, etc. can be conducted comparatively easily by impressing such applied 
voltage in the combination of a predetermined class, and measuring a current. 

[0106] Thus, since protection from light of as opposed to [ if the protection-from-light layer 3 is formed in 
the bottom of a channel field at least and an inspection circuit is prepared between the protection-from-light 
layer 3 and the circumference abandonment 53 ] the light from both the substrates side of TFT which an 
inspection circuit has is made also when preparing an inspection circuit, transistor characteristics do not 
deteriorate by light. Therefore, in case a screen is displayed on usual, image quality grace does not fall 
remarkably according to the leakage current from the inspection circuit which is not used. In addition, the 
scanning-line drive circuit 104 and the data- line drive circuit 101 can be formed in the circumference part of 
the TFT array substrate 1 with allowances, and reduction of the display area in liquid crystal equipment is 
not caused. In addition, you may make it prepare the precharge circuit of the inspection circuit combination 
which has the function of an inspection circuit like drawing 9 instead of preparing an inspection circuit like 
drawing 9 . 

[0107] Furthermore, it may replace with the precharge circuit 201 and a sampling circuit 301, or, in 
addition, the circumference circuit which has TFT for electrical-potential-difference maintenance of the 
data-line drive circuit 101 and scanning-line drive circuit 104 grade for operating the liquid crystal 
equipment concerned as shown in drawing 8 may be established in the bottom of the circumference 
abandonment 53. These circumference circuits are formed so that the all or a part may lap with the 
circumference abandonment 53. If such a configuration is taken, a seal field can expand a circumference 
circuit field, if it is made to prepare in the outside of a circumference circuit, i.e., the outermost periphery of 
the TFT array substrate 1 . Even if there is little TFT which a circumference circuit has also in this case, the 
protection-from-light layer 3 is formed in the bottom of a channel field. Thus, if a circumference circuit is 
prepared between the protection-from-light layer 3 and the circumference abandonment 53, since the 
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protection from light to the light from both the substrates side is made, transistor characteristics do not 
deteriorate by light (for example, thing which a maintenance electrical potential difference leaks). Even if it 
arranges such a circumference circuit under the circuit of an alternating current drive, then the 
circumference abandonment 53 especially, the problem of degradation of the liquid crystal layer 50 by the 
above-mentioned direct-current- voltage impression is not produced. 

[0108] Moreover, you may make it connect with LSI for a drive mounted on TAB (tape automated bonding 
substrate) instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on the 
TFT array substrate 1 electrically and mechanically through the anisotropy electric conduction film prepared 
in the periphery of the TFT array substrate 1 . 

[0109] (Manufacture process) Next, the manufacture process of liquid crystal equipment 200 including the 
precharge circuit 201 and a sampling circuit 301 is explained with reference to drawing 12 from drawing 
10. 

[01 10] First, formation of TFT30 part in which the protection- from-light layer 3 was formed in the TFT 
array substrate 1 side is explained with reference to drawing 10 and drawing 1 1 . 

[01 1 1] As shown in the process (1) of drawing 10 , the TFT array substrates 1, such as a quartz substrate, 
hard glass, and a silicon substrate, are prepared. Here, preferably, annealing treatment is carried out at inert 
gas ambient atmospheres, such as N2 (nitrogen), and an about 900-1300-degree C elevated temperature, and 
it pretreats so that distortion produced in the TFT array substrate 1 in the elevated-temperature process 
carried out behind may decrease. That is, according to the temperature by which high temperature 
processing is carried out at the maximum elevated temperature in a manufacture process, the TFT array 
substrate 1 is heat-treated at the same temperature or the temperature beyond it in advance. 
[01 12] Thus, all over the processed TFT array substrate 1, by sputtering etc., it consists of metal alloys, such 
as a metal containing at least one, such as Ti, Cr, W, Ta, Mo, and Pd, or metal silicide, and the light- 
shielding film of about 1000-5000A thickness is formed. Then, the protection-from-light layer 3 is formed 
by forming the mask corresponding to the pattern of the protection-from-light layer 3 by the 
photolithography on the formed this light-shielding film, and etching to a light-shielding film through this 
mask. 

[01 13] In addition, the protection-from-light layer 3 is formed so that the field, the source field 34, and the 
drain field 36 for channel formation may be seen and covered from the rear face of the TFT array substrate 1 
among the semi-conductor layers 32 of TFT30 at least. 

[01 14] Next, as shown in the process (2) of drawing 10 , while [ the 1st layer ] consisting of silicate glass 
film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, an oxidation silicone film, etc. using TEOS 
(tetrapod ethyl orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl 
oxy-FOSU rate) gas, etc. with ordinary pressure or a reduced pressure CVD method, an insulating layer 41 
is formed on the protection-from-light layer 3. The thickness of an insulating layer 41 has desirable about 
500-15000A between the 1st layer. Or after forming the thermal oxidation film, a high-temperature- 
oxidation silicone film (HTO film) and a silicon nitride film are further deposited on the comparatively thin 
thickness of about 500A with a reduced pressure CVD method etc., and an insulating layer 41 may be 
formed between [ with multilayer structure with a thickness of about 2000A ] the 1st layer. Furthermore, the 
flat film may be formed by piling up or replacing with such silicate glass film, and carrying out the spin coat 
of the SOG (spin-on glass: spinning-like glass), or performing CMP (Chemical Mechanical Polishing) 
processing. Thus, if flattening of the top face of an insulating layer 41 is carried out by spin coat processing 
or CMP processing between the 1st layer, the advantage of being easy to form TFT30 behind in the bottom 
will be acquired. 

[01 15] In addition, between the 1st layer, to an insulating layer 41, by performing about 900-degree C 
annealing treatment, while preventing contamination, flattening may be carried out. 

[01 16] Next, as shown in the process (3) of drawing 10 , about 450-550 degrees C of amorphous silicon film 
are preferably formed comparatively on an insulating layer 41 between the 1st layer with the reduced 
pressure CVD (for example, CVD with a pressure of about 20-40Pa) using the mono-silane gas of flow rate 
about 400 to 600 cc/min, disilane gas, etc. of about 500 degrees C in a low-temperature environment. Then, 
in nitrogen-gas-atmosphere mind, at about 600-700 degrees C, preferably, solid phase growth of the polish 
recon film is carried out by ****** which performs annealing treatment of 4 - 6 hours for about 1 to 10 
hours until it becomes the thickness of about 1000A preferably in about 500-2000A thickness. Under the 
present circumstances, when creating TFT of an N channel mold, the dopant of V group elements, such as 
Sb (antimony), As (arsenic), and P (Lynn), may be slightly doped by an ion implantation etc. Moreover, in 
using TFT as a P channel mold, it dopes slightly the dopant of III group elements, such as aluminum 
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(aluminum), B (boron), Ga (gallium), and In (indium), by an ion implantation etc. In addition, the polish 
recon film may be directly formed with a reduced pressure CVD method etc. without passing through the 
amorphous silicon film. Or drive silicon ion into the polish recon film deposited with the reduced pressure 
CVD method etc., once make it amorphous (amorphous-izing), it is made to recrystallize by annealing 
treatment etc. after that, and the polish recon film may be formed. 

[01 17] Next, as shown in the process (4) of drawing 10 , the thermal oxidation film with a comparatively 
thin thickness of about 300A is formed for the semi-conductor layer 32 the temperature of about 900-1300 
degrees C, and by oxidizing thermally with the temperature of about 1000 degrees C preferably, a high- 
temperature-oxidation silicone film (HTO film) and a silicon nitride film are further deposited on the 
comparatively thin thickness of about 500A with a reduced pressure CVD method etc., and the gate 
insulating layer 33 with multilayer structure is formed, consequently, the thickness of the semi-conductor 
layer 32 — the thickness of about 300-1 500A — desirable — the thickness of about 350-450A — becoming — 
the thickness of the gate insulating layer 33 — the thickness of about 200-1 500A — it becomes the thickness 
of about 300A preferably. Thus, by shortening elevated- temperature thermal oxidation time amount, when 
using especially an about 8 inches large-sized substrate, the camber by heat can be prevented. However, the 
gate insulating layer 33 with monolayer structure may be formed only by oxidizing the semi-conductor layer 
32 thermally. 

[0118] Next, as shown in the process (5) of drawing 10 , after depositing the polish recon film with a 
reduced pressure CVD method etc. through the gate insulating layer 33 on the semi-conductor layer 32, the 
gate electrode 3 1 (scanning line) is formed according to a photolithography process, an etching process, etc. 
[0119] However, the gate electrode 3 1 (scanning line) may be formed in a multilayer combining not the 
polish recon film but the refractory metal film or the metal silicide film, and the p-Si film, in this case, it 
also becomes possible to omit a part or all of the 2nd protection-from-light layer 23 by the protection- from- 
light nature which the metal membrane metallurgy group silicide film has if the 2nd protection-from-light 
layer 23 arranges the gate electrode 3 1 (scanning line) as the part or the light-shielding film which boils all 
and corresponds of a wrap field. In this case, there is an advantage which can prevent decline in the pixel 
numerical aperture by the lamination gap with the opposite substrate 2 and the TFT array substrate 1 
especially. 

[0120] Next, as shown in the process (6) of drawing 1 1 , when TFT30 is set to TFT of an N channel mold 
with LDD structure, In order to form the low concentration dope field which constitutes the part which 
adjoins the semi-conductor layer 32 among the source field 34 and the drain field 36 first at a channel side, 
respectively The gate electrode 31 is used as a diffusion mask. The dopant of V group elements, such as P, 
by low concentration It dopes, (for example, P ion ~ dose of one to 3xl013-/cm2) then, after forming a 
resist layer on the gate electrode 3 1 with a mask with width of face wider than the gate electrode 3 1 , 
similarly the dopant of V group elements, such as P, is doped by high concentration (for example, P ion — 
the dose of one to 3x101 5-/cm2). Moreover, in the semi-conductor layer 32, when using TFT30 as a P 
channel mold, in order to form the source field 34 and the drain field 36, the dopant of III group elements, 
such as B, is used and doped. Thus, when it considers as LDD structure, the advantage which can reduce the 
short channel effect is acquired. In addition, it is not necessary to dope by dividing into two steps, low 
concentration and high concentration, in this way. For example, it is good also as TFT of offset structure, 
without performing a low-concentration dope, and it is good also as TFT of a self aryne mold by the ion- 
implantation technique using P ion, B ion, etc., using the gate electrode 31 as a mask. 
[0121] In parallel to these processes, the data-line drive circuit 101 and the scanning-line drive circuit 104 
with the complementary-type structure which consists of an N channel mold TFT and a P channel mold TFT 
are formed in the periphery on the TFT array substrate 1 . Thus, since TFT30 is poly-Si TFT, at the time of 
formation of TFT30, it is the same process, and it can form the data-line drive circuit 101 and the scanning- 
line drive circuit 104, and is advantageous on manufacture. 

[0122] next, it is shown in the process (7) of drawing 1 1 ~ as - the gate electrode 31 (scanning line) — a 
wrap — like, using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc., while [ the 2nd 
layer ] consisting of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, an 
oxidation silicone film, etc., an insulating layer 42 is formed. The thickness of an insulating layer 42 has 
desirable about 5000-15000A between the 2nd layer. And in order to activate the source field 34 and the 
drain field 36, after performing about 1000-degree C annealing treatment about 20 minutes, the contact hole 
37 to the source electrode 35 (data line) is formed by dry etching, such as reactant etching and reactant ion 
beam etching. Under the present circumstances, there is an advantage that the direction which punctured the 
contact hole 37 can make a puncturing configuration almost the same as mask shape by anisotropic etching 
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like reactant etching and reactant ion beam etching. However, if it punctures combining dry etching and wet 
etching, since a contact hole 37 will be made in the shape of a taper, the advantage that the open circuit at 
the time of wiring connection can be prevented is acquired. Moreover, the contact hole for connecting with 
wiring which does not illustrate the gate electrode 3 1 (scanning line) is also opened in an insulating layer 42 
between the 2nd layer according to the same process as a contact hole 37. 

[0123] Next, as shown in the process (8) of drawing 1 1 , between the 2nd layer, on an insulating layer 42, 
low resistance metal metallurgy group silicide, such as aluminum, etc. is deposited on the thickness of about 
1000-5000A by sputtering processing etc., and the source electrode 35 (data line) is further formed 
according to a photolithography process, an etching process, etc. 

[0124] in this case, it also becomes possible to omit a part or all of the 2nd protection-from-light layer 23 by 
the protection-from-light nature which metal membrane metallurgy group silicide film, such as aluminum, 
has if the 2nd protection-from-light layer 23 arranges the source electrode 35 (data line) as the part or the 
light-shielding film which boils all and corresponds of a wrap field. In this case, there is an advantage which 
can prevent decline in the pixel numerical aperture by the lamination gap with the opposite substrate 2 and 
the TFT array substrate 1 especially. Moreover, the source electrode 35 is formed so that the channel field of 
the semi-conductor layer 32 may be covered at least, and it is made to cover with the source electrode 35 so 
that incident light may not be fUrther irradiated directly by the front face of the protection-from-light layer 3 
arranged in the channel field lower part of the semi-conductor layer 32. Thereby, since the channel field of 
the semi-conductor layer 32 can be protected from incident light and return light, the leakage current of TFT 
by the photo-electric-conversion effectiveness of the polish recon film can be reduced. 
[0125] Next, using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc., as shown in the 
process (9) of drawing 1 1 , while [ the 3rd layer ] consisting of silicate glass film, such as NSG, PSG, BSG, 
and BPSG, a silicon nitride film, an oxidation silicone film, etc., an insulating layer 43 is formed, so that the 
source electrode 35 (data line) top may be covered. The thickness of an insulating layer 43 has desirable 
about 5000-1 5000A between the 3rd layer, or such silicate glass film — replacing with — or — in piles — the 
organic film and SOG (spin-on glass) - a spin coat - carrying out — or — or CMP processing may be 
performed and the flat film may be formed. 

[0126] Furthermore, the contact hole 38 for carrying out electrical installation of the pixel electrode 1 1 and 
the drain field 36 is formed by dry etching, such as reactant etching and reactant ion beam etching. Under 
the present circumstances, the advantage that the direction which punctured the contact hole 38 can make a 
puncturing configuration almost the same as mask shape by anisotropic etching like reactant etching and 
reactant ion beam etching is acquired. However, if it punctures combining dry etching and wet etching, 
since a contact hole 38 will be made in the shape of a taper, the advantage that the open circuit at the time of 
wiring connection can be prevented is acquired. 

[0127] Next, as shown in the process (10) of drawing 1 1 , between the 3rd layer, on an insulating layer 43, 
transparent conductive thin films, such as ITO film, are deposited on the thickness of about 500-2000A by 
sputtering processing etc., and the pixel electrode 1 1 is further formed according to a photolithography 
process, an etching process, etc. In addition, when using the liquid crystal equipment 200 concerned for the 
liquid crystal equipment of a reflective mold, the pixel electrode 1 1 may be formed from an opaque 
ingredient with high reflection factors, such as aluminum. 

[0128] Then, after applying the coating liquid of the orientation film of a polyimide system on the pixel 
electrode 1 1, the orientation film 12 shown in drawing 1 is formed by performing rubbing processing in the 
predetermined direction so that it may have a predetermined pre tilt angle etc. 

[0129] Next, protection-from-light layer 3" explains formation of TFT202 part of the precharge circuit 201 
established in the TFT array substrate 1 side with reference to drawing 12 based on the B-B' sectional view 
of drawing 8 . 

[0130] About formation of TFT202 part of the precharge circuit 201, the process (6) of drawing 1 1 is 
performed with the same film formation process from formation of TFT30 part explained with reference to 
drawing 10 and drawing 1 1 , and the process (1) of drawing 10 . Therefore, the explanation is omitted. 
[0131] in this case - the - two — a layer - between - an insulating layer — 42 - annealing treatment — 
giving — until — drawing 1 1 — a process — (— seven — ) — being the same — although — after that — drawing 
12 — a process — (— seven — ) — being shown — as — precharge — a signal line — 204 — receiving — a contact 
hole - 37 - " — the data line — 35 - receiving -- a contact hole — 38 — 11 — the process (7) of drawing 1 1 — 
being concurrent — dry etching, such as reactant etching and reactant ion beam etching, — forming . 
[0132] Next, as shown in the process (8) of drawing 12 , low resistance metal metallurgy group silicide, 
such as aluminum, etc. is deposited by sputtering processing etc. on an insulating layer 42 between the 2nd 
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layer with the same film formation process as the process (8) of drawing 1 1 . Furthermore, in parallel to the 
process (8) of drawing 1 1 , the precharge signal line 204 and the data line 35 which have a predetermined 
pattern, respectively are formed according to a photolithography process, an etching process, etc. 
[0133] Next, as shown in the process (9) of drawing 12 , while [ the 3rd layer ] consisting of silicate glass 
etc. with the same film formation process as the process (9) of drawing 1 1 so that the data-line 35 and 
precharge signal-line 204 top may be covered, an insulating layer 43 is formed. And about transparent 
conductive thin films, such as ITO film deposited on an insulating layer 43 between the 3rd layer with the 
film formation process of the process (10) of drawing 1 1 , all are removed by etching processing etc. 
[0134] In addition, since it is the same as that of formation of TFT202 part of the above-mentioned 
precharge circuit 201 about formation of TFT302 part of the sampling circuit 301 where protection-from- 
light layer 3" was prepared in the TFT array substrate 1 side, the explanation is omitted. 
[0135] (Electronic equipment) Next, the gestalt of operation of electronic equipment equipped with the 
liquid crystal equipment 200 explained to the detail above is explained with reference to drawing 18 from 
drawing 13 . 

[0136] The outline configuration of the electronic equipment which equipped drawing 13 with liquid crystal 
equipment 200 in this way is shown first. 

[0137] In drawing 13 , electronic equipment is constituted in preparation for the liquid crystal equipment 
200 and the clock generation circuit 1 008 list in which the drive circuit 1 004 including the source 1 000 of a 
display information output, the display information processing circuit 1002, the above-mentioned scanning- 
line drive circuit 104, and the data-line drive circuit 101, the precharge circuit constituted as mentioned 
above, and the sampling circuit were established in the power circuit 1010. The source 1000 of a display 
information output outputs display information, such as a picture signal of a predetermined format, to the 
display information processing circuit 1002 based on the clock signal from the clock generation circuit 1008 
including memory, such as ROM (Read Only Memory), RAM (Random Access Memory), and an optical 
disk unit, a tuning circuit, etc. The display information processing circuit 1002 is constituted including 
various well-known processing circuits, such as magnification and a polarity-reversals circuit, a phase 
expansion circuit, a rotation circuit, a gamma correction circuit, and a clamping circuit, carries out 
sequential generation of the digital signal from the display information inputted based on the clock signal, 
and outputs it to the drive circuit 1004 with a clock signal CLK. The drive circuit 1004 drives liquid crystal 
equipment 200 by the above-mentioned drive approach the scanning-line drive circuit 104 and the data-line 
drive circuit 101. A power circuit 1010 supplies a predetermined power source to each above-mentioned 
circuit. In addition, on the TFT array substrate which constitutes liquid crystal equipment 200, the drive 
circuit 1004 may be carried and, in addition to this, the display information processing circuit 1002 may be 
carried. 

[0138] Next, the example of the electronic equipment constituted in this way from drawing 14 by drawin g 
18 is shown, respectively. 

[0139] Three liquid crystal modules containing the liquid crystal equipment with which the drive circuit 
1004 which the liquid crystal projector 1 100 mentioned above was carried on the TFT array substrate at 
drawing 14 are prepared, the outline block diagram of the optical system of a projection mold projector used 
as liquid crystal equipments 962R, 962G, and 962B for RGB, respectively is shown, and drawing 1 5 is the 
E-E ! sectional view of drawing 14 . The light equipment 920 mentioned above and the homogeneity 
illumination-light study system 923 are adopted as the optical system of the projection mold display of this 
example. And the color separation optical system 924 as a color separation means by which a projection 
mold display separates into red (R), green (G), and blue (B) the flux of light W by which outgoing radiation 
is carried out from this homogeneity illumination-light study system 923, Three light valves 925R, 925G, 
and 925B as a modulation means to modulate each colored light bundles R, G, and B, It has the projector 
lens unit 6 as the color composition prism 910 as a color composition means to re-compound the colored 
light bundle after becoming irregular, and a delivery system which carries out expansion projection of the 
compounded flux of light on the front face of a plane of incidence 100. Moreover, it also has the light guide 
system 927 which leads the blue glow bundle B to corresponding light valve 925B. 

[0140] The homogeneity illumination-light study system 923 is equipped with two lens plates 921 and 922 
and reflective mirrors 93 1, and is arranged at the condition that two lens plates 921 and 922 intersect 
perpendicularly on both sides of the reflective mirror 931. Two lens plates 921 and 922 of the homogeneity 
illumination-light study system 923 are equipped with two or more rectangle lenses arranged in the shape of 
a matrix, respectively. The flux of light by which outgoing radiation was carried out from light equipment 
920 is divided into two or more partial flux of lights by the rectangle lens of the 1st lens plate 921. And 
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these partial flux of lights are superimposed three light valves 925R and 925G and near 925B with the 
rectangle lens of the 2nd lens plate 922. Therefore, even when it has illuminance distribution with light 
equipment 920 uneven in the cross section of an outgoing beam by using the homogeneity illumination-light 
study system 923, it becomes possible to illuminate three light valves 925R, 925G, and 925B by the uniform 
illumination light. 

[0141] Each color separation optical system 924 consists of a bluish green reflective dichroic mirror 941 , a 
green reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish green reflective dichroic 
mirror 941, the blue glow bundle B included in the flux of light W and the green light bundle G are reflected 
by the right angle, and it goes to the green reflective dichroic mirror 942 side. This mirror 941 is passed, it is 
reflected by the right angle by the back reflective mirror 943, and outgoing radiation of the red flux of light 
R is carried out to the prism unit 910 side from the outgoing radiation section 944 of the red flux of light R. 
[0142] Next, in the green reflective dichroic mirror 942, the green light bundle G is reflected by the right 
angle among the blue reflected in the bluish green reflective dichroic mirror 941, and the green light bundles 
B and G, and outgoing radiation is carried out to a color composition optical-system side from the outgoing 
radiation section 945 of the green light bundle G. Outgoing radiation of the blue glow bundle B which 
passed the green reflective dichroic mirror 942 is carried out to the light guide system 927 side from the 
outgoing radiation section 946 of the blue glow bundle B. In this example, it is set up so that the distance 
from the outgoing radiation section of the flux of light W of a homogeneity illumination-light study 
component to the outgoing radiation sections 944, 945, and 946 of each colored light bundle in the color 
separation optical system 924 may become almost equal. 

[0143] Condenser lenses 951 and 952 are arranged at the outgoing radiation side of the red of the color 
separation optical system 924, and the outgoing radiation sections 944 and 945 of the green light bundles R 
and G, respectively. Therefore, incidence of the red and the green light bundles R and G which carried out 
outgoing radiation from each outgoing radiation section is carried out to these condenser lenses 951 and 
952, and they are made parallel. 

[0144] Thus, incidence of the red and the green light bundles R and G which were made parallel is carried 
out to light valves 925R and 925G, they are modulated, and the image information corresponding to each 
colored light is added. That is, according to image information, switching control of these liquid crystal 
equipments is carried out by the non-illustrated driving means, and, thereby, the modulation of each colored 
light which passes through this is performed. Such a driving means can use a well-known means as it is. On 
the other hand, the blue glow bundle B is led to light valve 925B which corresponds through the light guide 
system 927, and a modulation is similarly performed in here according to image information. In addition, 
the light valves 925R, 925G, and 925B of this example are liquid crystal light valves which consist of the 
incidence side polarization means 960R, 960G, and 960B, outgoing radiation side polarization means 96 1R, 
96 1G, and 96 IB, and liquid crystal equipments 962R, 962G, and 962B arranged among these further, 
respectively. 

[0145] The light guide system 927 consists of a middle lens 973 arranged between the condenser lens 954 
arranged to the outgoing radiation side of the outgoing radiation section 946 of the blue glow bundle B, the 
incidence side reflective mirror 971, the outgoing radiation side reflective mirrors 972, and these reflective 
mirrors, and a condenser lens 953 arranged to the near side of light valve 925B. From a condenser lens 946, 
through the light guide system 927, the blue glow bundle B by which outgoing radiation was carried out is 
led to liquid crystal equipment 962B, and is modulated. The blue glow bundle B becomes the longest, 
therefore the quantity of light loss of a blue glow bundle of distance from the optical path length of each 
colored light bundle, i.e., the outgoing radiation section of the flux of light W, to each liquid crystal 
equipments 962R, 962G, and 962B increases most. However, quantity of light loss can be controlled by 
making the light guide system 927 intervene. 

[0146] Incidence of each colored light bundles R, G, and B modulated through each light valves 925R, 
925G, and 925B is carried out to the color composition prism 910, and they are compounded here. And 
expansion projection is carried out on the front face of the plane of incidence 100 which has the light 
compounded by this color composition prism 910 in a position through the projector lens unit 906. 
[0147] With the gestalt of this operation, to the liquid crystal equipments 962R, 962G, and 962B Since the 
protection-from-light layer is prepared in the TFT bottom, the liquid crystal equipment 962R concerned, The 
reflected light by the incident light study system in the liquid crystal projector based on the incident light 
from 962G and 962B, Even if a part of incident light which runs through an incident light study system 
carries out incidence from a TFT array substrate side as a return light after carrying out outgoing radiation 
from the reflected light from the front face of the TFT array substrate at the time of incident light passing, 
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and other liquid crystal equipments Protection from light to channels, such as circumference circuits, such as 
TFT for switching of a pixel electrode or TFT of a sampling circuit, TFT of a PURICHAJINGU circuit, TFT 
of an inspection circuit or a data-line drive circuit, and a scanning-line drive circuit, can fully be performed. 
[0148] For this reason, in a configuration, since it becomes unnecessary to arrange the film for return light 
prevention separately, or to perform return light prevention processing to a polarization means between each 
liquid crystal equipments 962R, 962G, and 962B and a prism unit even if it uses the prism unit suitable for a 
miniaturization for an incident light study system, small and when being simplified, it is very advantageous. 
[0149] Moreover, with the gestalt of this operation, since the effect of the channel field on TFT by return 
light can be suppressed, it is not necessary to stick the polarization means which performed direct return 
light prevention processing to liquid crystal equipment. Then, as shown in drawing 14 and drawing 1 5 , a 
polarization means is separated from liquid crystal equipment, one polarization means 96 1R, 96 1G, and 
96 IB are stuck on the prism unit 910, and the polarization means 960R, 960G, and 960B of another side can 
more specifically be stuck [ formation and ] on condenser lenses 953, 945, and 944. Thus, since the heat of a 
polarization means is absorbed in a prism unit by sticking a polarization means on a prism unit, the 
temperature rise of liquid crystal equipment can be prevented. 

[0150] Moreover, since an air space is made by detaching and forming liquid crystal equipment, a 
polarization means, and between between liquid crystal equipment and a polarization means as shown in 
drawing 1 5 , From a cooling means for example, by sending in ventilation of cold blast etc. from the 
ventilation opening 990 between liquid crystal equipment and a polarization means by forming a cooling 
means in either a prism unit top or the bottom The temperature rise of liquid crystal equipment can be 
prevented further, and malfunction by the temperature rise of liquid crystal equipment can be prevented. 
[0151] In drawing 16 , the personal computer 1200 of other example slack laptop types of electronic 
equipment is equipped with the body 1204 with which the keyboard 1202 was incorporated while it has 
liquid crystal equipment 200 mentioned above in the top covering case and it holds CPU, memory, a 
modem, etc. further. 

[0152] In drawing 17 , the drive circuit 1004 of the above-mentioned [ other example slack pagers 1300 of 
electronic equipment ] in the metal frame 1302 is held in the light guide [ in which the liquid crystal 
equipment 200 which is carried at a TFT array substrate top and forms a liquid crystal module contains back 
light 1306a ] 1306, circuit board 1308, 1st, and 2nd shielding plates 1310 and 1312 or 2 elastic conductors 
1314 and 1316, and a list with the tape carrier package tape 1318. In the case of this example, the above- 
mentioned display information processing circuit 1002 (refer to drawing 13 ) may be carried in the circuit 
board 1308, and may be carried on the TFT array substrate of liquid crystal equipment 200. Furthermore, it 
is also possible to carry the above-mentioned drive circuit 1004 on the circuit board 1308. 
[0153] moreover, as shown in drawing 1 8 , in the case of the liquid crystal equipment 200 which carries 
neither the drive circuit 1004 nor the display information processing circuit 1002 To TCP (Tape Carrier 
Package) 1320 mounted on the polyimide tape 1322, IC1324 including the drive circuit 1004 or the display 
information processing circuit 1002 It is also possible to connect physically and electrically through the 
anisotropy electric conduction film prepared in the periphery of the TFT array substrate 1, and to carry out 
production, sale, use, etc. as liquid crystal equipment. 

[0154] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder mold, or a 
monitor direct viewing type, the car navigation equipment, the electronic notebook, the calculator, the word 
processor, the workstation, the cellular phone, the TV phone, POS terminal, and touch panel other than 
electronic equipment which were explained with reference to drawing 18 from drawing 14 above etc. is 
mentioned as an example of the electronic equipment shown in drawing 13 . 

[0155] As explained above, according to the gestalt of this operation, the protection-from-light engine 
performance to return light etc. is high, and TFT with outstanding transistor characteristics can realize 
various kinds of electronic equipment equipped with the liquid crystal equipment in which high-definition 
image display is possible. 
[0156] 

[Effect of the Invention] Since the situation where originate in return light etc. in the 1st, 2nd, and 3rd 
switching elements which consist of TFT etc., for example, a photocurrent occurs, and a switching 
characteristic deteriorates is prevented beforehand according to this invention, high-definition image display 
becomes possible by the switching element with the outstanding switching characteristic. Furthermore, since 
there is no need of arranging a sampling circuit and a precharge circuit into the circumference part of the 1st 
substrate into which it was put by the case of protection-from-light nature like before, it also becomes 
possible, for example by arranging these circuits under circumference abandonment to use effectively dead 
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space called the bottom of circumference abandonment. 

[0157] Moreover, since the situation where originate in return light etc., a photocurrent occurs in a semi 
conductor layer, and the transistor characteristics of TFT deteriorate is prevented beforehand, the high- 
definition image display of it becomes possible by TFT with outstanding transistor characteristics. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It comes to pinch liquid crystal between the 1st and 2nd substrates of a pair, and has two or more 
pixel electrodes connected to two or more scanning lines, two or more data lines which intersect said two or 
more scanning lines, two or more 1st switching elements connected to two or more of said scanning lines 
and data lines, and said two or more 1st switching elements on said 1st substrate, 

One [ at least ] circuit is arranged at said 1st substrate among the sampling circuit which samples a picture 
signal by two or more 2nd switching elements, and is supplied to said two or more data lines, and the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with said picture 
signal by two or more 3rd switching elements at said two or more data lines, and is supplied, respectively, 
Liquid crystal equipment characterized by having further the protection-from-light layer prepared in said 1st 
switching element list in the location which counters one [ at least ] component of said 2nd and 3rd 
switching elements which one [ said / at least ] circuit has, respectively, respectively between said 1st 
substrate and said 1st switching element, and one [ this ] component. 

[Claim 2] At least one of said 1st, 2nd, and 3rd switching elements is liquid crystal equipment according to 
claim 1 characterized by including the semi-conductor layer which constitutes this thin film transistor that 
consisted of a thin film transistor and was formed through the insulator layer on said protection-from-light 
layer. 

[Claim 3] It is liquid crystal equipment according to claim 1 or 2 which at least one of said 1st, 2nd, and 3rd 
switching elements consists of a thin film transistor of LDD (Lightly Doped Drain) structure, and is 
characterized by preparing said protection-from-light layer in the location which counters the channel field 
and LDD field of this thin film transistor at least. 

[Claim 4] Said protection-from-light layer is liquid crystal equipment given in any 1 term of claims 1-3 
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characterized by crossing to the whole region and being formed from the same ingredient by the same film 
formation process. 

[Claim 5] Said protection- from-light layer is liquid crystal equipment given in any 1 term of claims 1-4 
characterized by connecting with the constant source of potential. 

[Claim 6] The constant potential of said constant source of potential is liquid crystal equipment according to 
claim 5 characterized by being equal to touch-down potential. 

[Claim 7] It has further the counterelectrode prepared in the side which meets said liquid crystal of said 2nd 
substrate, 

The constant potential of said constant source of potential is liquid crystal equipment according to claim 5 
characterized by being equal to the potential of said counterelectrode. 

[Claim 8] At least one of said 1st, 2nd, and 3rd switching elements is liquid crystal equipment given in any 1 
term of claims 1 -7 characterized by consisting of a thin film transistor of any one mold in an N channel 
mold, a P channel mold, and a complementary type. 

[Claim 9] The seal member which sticks said 1st and 2nd substrates in the perimeter of the screen-display 
field specified with said two or more pixel electrodes on a flat surface parallel to said 1st and 2nd substrates, 
and surrounds said liquid crystal, 

It has further circumference abandonment of the protection-from-light nature formed along with the profile 
of said screen-display field at said 2nd substrate between said seal members and said screen-display fields 
on said flat surface, 

One [ said / at least ] circuit is liquid crystal equipment given in any 1 term of claims 1-8 characterized by 
being prepared in the location which counters said circumference abandonment. 
[Claim 10] Said precharge circuit is prepared, 

Said two or more data lines are liquid crystal equipment given in any 1 term of claims 1-9 characterized by 
supplying said precharge signal from the other side while said picture signal is supplied from the one side of 
said data line. 

[Claim 11] The inspection circuit containing the 4th switching element for conducting predetermined 
inspection to the liquid crystal equipment concerned is further established in said 1 st substrate, 
Said protection-from-light layer is liquid crystal equipment given in any 1 term of claims 1-10 characterized 
by being further prepared between said 1st substrate and said 4th switching element in the location which 
counters said 4th switching element. 

[Claim 12] In liquid crystal equipment according to claim 1, 

It replaces with one [ said / at least ] circuit, and the circumference circuit containing the 5th switching 
element for the electrical-potential-difference maintenance for operating the liquid crystal equipment 
concerned is established in said 1st substrate, 

Said protection-from-light layer is liquid crystal equipment characterized by being prepared between said 
1st substrate and said 5th switching element in the location which counters said 5th switching element. 
[Claim 13] Electronic equipment characterized by equipping either of claims 1-12 with the liquid crystal 
equipment of a publication. 

[Claim 14] In the projection mold display which has the light source, the liquid crystal light valve which 
incidence of the light by which outgoing radiation is carried out from this light source is carried out, and 
performs the modulation corresponding to image information, and the delivery system which projects the 
light modulated with said liquid crystal light valve, 

Said liquid crystal light valve has the liquid crystal equipment with which liquid crystal was pinched 
between the 2nd substrate arranged at the 1st substrate [ which has been arranged at the incidence side of 
light ], and outgoing radiation side, the 1st polarization means arranged on the outside of said 1st substrate, 
and the 2nd polarization means arranged on the outside of said 2nd substrate, 

On said 2nd substrate, it has two or more pixel electrodes connected to two or more scanning lines, two or 
more data lines which intersect said two or more scanning lines, two or more 1st thin film transistors 
connected to two or more of said scanning lines and data lines, and said two or more 1st thin film transistors, 

Even if there are few said 1st thin film transistors between said 2nd substrate and said 1st thin film 
transistor, corresponding to a channel field, it comes to arrange a protection-from-light layer then, 
The projection mold display characterized by coming to form space between said 2nd polarization means 
and said liquid crystal equipment. 

[Claim 15] In the projection mold display which has the light source, a color-separation means separate into 
the colored-light bundle of at least 2 colors the flux of light by which outgoing radiation is carried out from 
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this light source, the liquid-crystal light valve that perform the modulation corresponding to image 

information to the flux of light of each color separated by said color-separation means, a synthetic means 

compound the light modulated with said liquid-crystal light valve, and the delivery system which project the 

synthetic flux of light by which outgoing radiation was carried out from said synthetic means, 

Said liquid crystal light valve has the liquid crystal equipment with which it comes to pinch liquid crystal 

between the 2nd substrate arranged at the 1 st substrate [ which has been arranged at the incidence side of 

light ], and outgoing radiation side of light, the 1st polarization means arranged on the outside of said 1st 

substrate, and the 2nd polarization means arranged on the outside of said 2nd substrate, 

On said 2nd substrate, it has two or more pixel electrodes connected to two or more scanning lines, two or 

more data lines which intersect said two or more scanning lines, two or more 1st thin film transistors 

connected to two or more of said scanning lines and data lines, and said two or more 1st thin film transistors, 

Even if there are few said 1st thin film transistors between said 2nd substrate and said 1st thin film 
transistor, corresponding to a channel field, it comes to arrange a protection- from-light layer then, 
Said 2nd polarization means is a projection mold display characterized by being stuck on said synthetic 
means. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0012] 

[Means for Solving the Problem] In order that the liquid crystal equipment of this invention may solve the 
above-mentioned technical problem, it comes to pinch liquid crystal between the 1st and 2nd substrates of a 
pair. On said 1 st substrate Two or more scanning lines, two or more data lines which intersect said two or 
more scanning lines, and two or more 1 st switching elements connected to two or more of said scanning 
lines and data lines, The sampling circuit which has two or more pixel electrodes connected to said two or 
more 1st switching elements, samples a picture signal by two or more 2nd switching elements, and is 
supplied to said two or more data lines, One [ at least ] circuit is arranged at said 1 st substrate among the 
precharge circuits which precede the precharge signal of a predetermined voltage level with said picture 
signal by two or more 3rd switching elements at said two or more data lines, and are supplied, respectively. 
In the location which counters one [ at least ] component of said 2nd and 3rd switching elements which one 
[ said / at least ] circuit has in said 1st switching element list, respectively It is characterized by having 
further the protection-from-light layer prepared, respectively between said 1 st substrate and said 1 st 
switching element, and one [ this ] component. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0013 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0013] According to the liquid crystal equipment of this invention, a sampling circuit samples a picture 
signal by two or more 2nd switching elements which consist of TFT etc., and supplies it to two or more data 
lines. A precharge circuit precedes the precharge signal of a predetermined voltage level with a picture 
signal by two or more 3rd switching elements which consist of TFT etc. at two or more data lines, and 
supplies it, respectively. One [ at least ] circuit is established in the 1 st substrate among these sampling 
circuits and precharge circuits. Here, the protection-from-light layer is prepared in the location which 
counters one [ at least ] component of the 2nd and 3rd switching elements which one circuit has, 
respectively even if this ** cannot be found in the 1st switching element list between the 1st substrate, the 
1 st switching element, and one [ this ] component, respectively. Therefore, even if return light etc. carries 
out incidence from the 1st substrate side, before carrying out incidence to the 1st, 2nd, and 3rd switching 
elements which consist of TFT etc., for example, this return light etc. is shaded by the protection-from-light 
layer formed in the location which counters these, respectively. For this reason, the situation where a 
photocurrent occurs according to the photo-electric-conversion effectiveness in the 1 st, 2nd, and 3rd 
switching elements which consist of TFT etc., for example, and a switching characteristic deteriorates is 
prevented beforehand. Furthermore, in this way, since protection from light about a sampling circuit or a 
precharge circuit is given, the need of arranging these circuits into the circumference part of the 1 st substrate 
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into which it was put by the case of protection- from-light nature like before is lost. For example, these 

circuits can also be arranged to a part for 1 st set Itabe which counters circumference abandonment of the 

protection-from-light nature formed in the 2nd substrate. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0014] Moreover, it is characterized by the liquid crystal equipment of this invention containing the semi- 
conductor layer which constitutes this thin film transistor that at least one of said 1st, 2nd, and 3rd switching 
elements consisted of a thin film transistor, and was formed through the insulator layer on said protection- 
from-light layer. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0015 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0015] According to the liquid crystal equipment of this invention, among the 1st, 2nd, and 3rd switching 
elements at least one Although the semi-conductor layer which constitutes the thin film transistor (TFT) 
formed through the insulator layer on the protection-from-light layer is included, even if return light etc. 
carries out incidence from the 1st substrate side, before carrying out incidence to this semi-conductor layer, 
this return light etc. is shaded by the protection-from-light layer formed in the location which counters this. 
For this reason, in this semi-conductor layer, a photocurrent occurs according to the photo-electric- 
conversion effectiveness, and the situation where the transistor characteristics of TFT deteriorate is 
prevented beforehand. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0016 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0016] Moreover, in the liquid crystal equipment of this invention, at least one of said 1st, 2nd, and 3rd 

switching elements consists of a thin film transistor of LDD structure, and it is characterized by preparing 

said protection-from-light layer in the location which counters the channel field and LDD field of this thin 

film transistor at least. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0017] According to the liquid crystal equipment of this invention, at least one of the 1st, 2nd, and 3rd 
switching elements consists of TFT of LDD structure, but Since the protection-from-light layer is prepared 
in the location which counters this channel field of TFT, and a LDD field at least Even if return light etc. 
carries out incidence from the 1st substrate side, before carrying out incidence to this channel field and a 
LDD field, this return light etc. is shaded by the protection-from-light layer formed in the location which 
counters these. For this reason, in this channel field and a LDD field, a photocurrent occurs according to the 
photo-electric-conversion effectiveness, and the situation where the transistor characteristics of TFT 
deteriorate is prevented beforehand. 
[Procedure amendment 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0018 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0018] Moreover, the liquid crystal equipment of this invention is characterized by crossing said protection- 
from-light layer to the whole region, and forming it from the same ingredient by the same film formation 
process. 

[Procedure amendment 9] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0019 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0019] According to the liquid crystal equipment of this invention, although the protection-from-light layer 

is prepared to various kinds of switching elements, it goes across a protection-from-light layer throughout 

the, and it is formed from the same ingredient by the same film formation process. That is, it becomes 

possible to form the protection-from-light layer to various kinds of switching elements according to the 

same process in the production process of the liquid crystal equipment concerned in this case. 

[Procedure amendment 1 0] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0020 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0020] Moreover, the liquid crystal equipment of this invention is characterized by connecting said 

protection-from-light layer to the constant source of potential. 

[Procedure amendment 11] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0021 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0021] According to the liquid crystal equipment of this invention, since the protection-from-light layer is 
connected to the constant source of potential, let a protection-from-light layer be constant potential. 
Therefore, potential fluctuation of a protection-from-light layer does not have a bad influence on a 
protection-from-light layer to switching elements, such as TFT by which opposite arrangement is carried 
out. 

[Procedure amendment 12] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0022 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0022] Moreover, the liquid crystal equipment of this invention is characterized by the constant potential of 

said constant source of potential being equal to touch-down potential. 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0023 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0023] According to the liquid crystal equipment of this invention, since a protection-from-light layer is 

made into touch-down potential, potential fluctuation of a protection-from-light layer does not have a bad 

influence on a protection-from-light layer to switching elements, such as TFT by which opposite 

arrangement is carried out. 

[Procedure amendment 1 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0024 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0024] Moreover, the liquid crystal equipment of this invention is further equipped with the 

counterelectrode prepared in the side which meets said liquid crystal of said 2nd substrate, and constant 

potential of said constant source of potential is characterized by being equal to the potential of said 

counterelectrode. 

[Procedure amendment 15] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0025 

[Method of Amendment] Modification 

[Proposed Amendment] 
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[0025] According to the liquid crystal equipment of this invention, since a protection-from-light layer is 

made into the potential of a counterelectrode, potential fluctuation of a protection-from-light layer does not 

have a bad influence on a protection-from-light layer to switching elements, such as TFT by which opposite 

arrangement is carried out. 

[Procedure amendment 1 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] Moreover, the liquid crystal equipment of this invention is characterized by at least one of said 1 st, 

2nd, and 3rd switching elements consisting of a thin film transistor of any one mold in an N channel mold, a 

P channel mold, and a complementary type. 

[Procedure amendment 1 7] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0027 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0027] According to the liquid crystal equipment of this invention, at least one of the 1st, 2nd, and 3rd 
switching elements consists of TFT of any one mold in an N channel mold, a P channel mold, and a 
complementary type, but Since the protection-from-light layer is prepared in this location that counters TFT 
at least, even if return light etc. carries out incidence from the 1st substrate side, before [ this ] carrying out 
incidence to TFT, this return light etc. will be shaded by the protection-from-light layer formed in the 
location which counters this. For this reason, in this TFT, a photocurrent occurs according to the photo- 
electric-conversion effectiveness, and the situation where the transistor characteristics of TFT deteriorate is 
prevented beforehand. 
[Procedure amendment 1 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0028 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0028] Moreover, the seal member which the liquid crystal equipment of this invention sticks said 1st and 
2nd substrates in the perimeter of the screen-display field specified with said two or more pixel electrodes 
on a flat surface parallel to said 1st and 2nd substrates, and surrounds said liquid crystal, It has further 
circumference abandonment of the protection-from-light nature formed along with the profile of said screen- 
display field at said 2nd substrate between said seal members and said screen-display fields on said flat 
surface, and one [ said / at least ] circuit is characterized by being prepared in the location which counters 
said circumference abandonment. 
[Procedure amendment 1 9] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0029] According to the liquid crystal equipment of this invention, circumference abandonment of 
protection-from-light nature is formed along with the profile of a screen-display field at the 2nd substrate 
between the seal members and screen-display fields which surround liquid crystal. Here, among a sampling 
circuit and a precharge circuit, since one [ at least ] circuit is established in the location which counters 
circumference abandonment, if it is called circumference abandonment and says, a deployment of dead 
space can be aimed at. In this case, before carrying out incidence to the switching element which these 
sampling circuits and precharge circuits have even if incident light etc. carries out incidence from the 2nd 
substrate side since especially circumference abandonment is protection-from-light nature, this incident light 
etc. is shaded by circumference abandonment. Therefore, it originates in incident light etc. and there is no 
un-arranging [ for which a photocurrent occurs according to the photo-electric-conversion effectiveness in a 
switching element, and a switching characteristic deteriorates ]. Thus, if a sampling circuit and a precharge 
circuit are arranged in the location which counters circumference abandonment, since it is not necessary to 
give protection from light to the light from the 2nd substrate side, it is very advantageous. 
[Procedure amendment 20] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0030 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0030] Moreover, said two or more data lines are characterized by supplying said precharge signal from the 

other side while, as for the liquid crystal equipment of this invention, said precharge circuit is prepared and 

said picture signal is supplied from the one side of said data line. 

[Procedure amendment 21] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 003 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0031] According to the liquid crystal equipment of this invention, a picture signal is supplied from the one 

side of said data line, and, as for two or more data lines, a precharge signal is supplied from the other side of 

said data line. Therefore, a precharge circuit can be established in an opposite side across the data-line drive 

circuit, sampling circuit, etc. and screen-display field for supplying a picture signal. 

[Procedure amendment 22] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0032 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0032] Moreover, it is characterized by establishing further the inspection circuit containing the 4th 

switching element for the liquid crystal equipment of this invention conducting predetermined inspection to 

the liquid crystal equipment concerned in said 1st substrate, and preparing said protection-from-light layer 

further between said 1st substrate and said 4th switching element in the location which counters said 4th 

switching element. 

[Procedure amendment 23] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0033 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0033] According to the liquid crystal equipment of this invention, the protection-from-light layer is 
prepared in the location which counters the 4th switching element which an inspection circuit has between 
the 1st substrate and this 4th switching element. Therefore, even if return light etc. carries out incidence 
from the 1st substrate side, before carrying out incidence to the 4th switching element which consists of TFT 
etc., for example, this return light etc. is shaded by the protection-from-light layer formed in the location 
which counters this, respectively. For this reason, in the 4th switching element which consists of TFT etc., 
for example, a photocurrent occurs according to the photo-electric-conversion effectiveness, and the 
situation where a switching characteristic deteriorates is prevented beforehand. Furthermore, in this way, 
since protection from light about an inspection circuit is given, it can also arrange to a part for 1st set Itabe 
which counters circumference abandonment of the protection-from-light nature formed in the 2nd substrate. 
[Procedure amendment 24] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0034 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0034] Moreover, it is characterized by replacing the liquid crystal equipment of this invention with one 

[ said / at least ] circuit, establishing the circumference circuit containing the 5th switching element for the 

electrical-potential-difference maintenance for operating the liquid crystal equipment concerned in said 1st 

substrate, and preparing said protection-from-light layer between said 1st substrate and said 5th switching 

element in the location which counters said 5th switching element. 

[Procedure amendment 25] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0035 

[Method of Amendment] Modification 

[Proposed Amendment] 
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[0035] According to the liquid crystal equipment of this invention, the protection-from-light layer is 
prepared in the location which counters the 5th switching element which a circumference circuit has 
between the 1st substrate and this 5th switching element. Therefore, even if return light etc. carries out 
incidence from the 1st substrate side, before carrying out incidence to the 5th switching element which 
consists of TFT etc., for example, this return light etc. is shaded by the protection-from-light layer formed in 
the location which counters this, respectively. For this reason, the situation where a photocurrent occurs 
according to the photo-electric-conversion effectiveness in the 5th switching element which consists of TFT 
etc., for example, a switching characteristic deteriorates, and a maintenance electrical potential difference 
changes is prevented beforehand. Furthermore, in this way, since protection from light about a 
circumference circuit is given, it can also arrange to a part for 1st set Itabe which counters circumference 
abandonment of the protection-from-light nature formed in the 2nd substrate. 
[Procedure amendment 26] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0036 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0036] It is characterized by equipping the electronic equipment of this invention with the liquid crystal 

equipment of the above-mentioned publication. 

[Procedure amendment 27] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0037 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0037] According to the electronic equipment of this invention, electronic equipment is equipped with the 

liquid crystal equipment of the invention in this application mentioned above, and since various kinds of 

actuation is performed by the switching element in which the protection-from-light engine performance to 

return light etc. has the highly excellent switching characteristic, the high-definition image display of it 

becomes possible. 

[Procedure amendment 28] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0038 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0038] The liquid crystal light valve with which incidence of the light to which outgoing radiation of the 
projection mold display of this invention is carried out from the light source and this light source is carried 
out, and it performs the modulation corresponding to image information, In the projection mold indicating 
equipment which has the delivery system which projects the light modulated with said liquid crystal light 
valve said liquid crystal light valve The liquid crystal equipment with which liquid crystal was pinched 
between the 2nd substrate arranged at the 1st substrate [ which has been arranged at the incidence side of 
light ], and outgoing radiation side, It consists of the 1st polarization means arranged on the outside of said 
1st substrate, and the 2nd polarization means arranged on the outside of said 2nd substrate. On said 2nd 
substrate Two or more scanning lines, two or more data lines which intersect said two or more scanning 
lines, and two or more 1 st thin film transistors connected to two or more of said scanning lines and data 
lines, It has two or more pixel electrodes connected to said two or more 1 st thin film transistors. Between 
said 2nd substrate and said 1st thin film transistor, it is characterized by the thing of said 1st thin film 
transistor which come to arrange a protection-from-light layer at least corresponding to a channel field, and 
it comes to form space between said 2nd polarization means and said liquid crystal equipment. 
[Procedure amendment 29] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0039 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0039] According to the projection mold indicating equipment of this invention, the leakage current by 
return light can be prevented by forming a protection-from-light layer between the 2nd substrate and the 1st 
thin film transistor. Moreover, since the effect on the liquid crystal light valve by return light can be 
prevented, it is not necessary to stick a polarization means with an antireflection film on liquid crystal 
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equipment like before, therefore — without it sticks the 2nd polarization means on liquid crystal equipment - 

- alienation — since it can form, the temperature rise of a liquid crystal light valve can be prevented. 

[Procedure amendment 30] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0040 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0040] Moreover, a color separation means by which the projection mold display of this invention separates 
into the colored light bundle of at least 2 colors the flux of light by which outgoing radiation is carried out 
from the light source and this light source, The liquid crystal light valve which performs the modulation 
corresponding to image information to the flux of light of each color separated by said color separation 
means, In the projection mold display which has a synthetic means to compound the light modulated with 
said liquid crystal light valve, and the delivery system which projects the synthetic flux of light by which 
outgoing radiation was carried out from said synthetic means The liquid crystal equipment with which it 
comes to pinch liquid crystal between the 2nd substrate arranged at the 1st substrate [ with which said liquid 
crystal light valve has been arranged at the incidence side of light ], and outgoing radiation side of light, It 
has the 1st polarization means arranged on the outside of said 1st substrate, and the 2nd polarization means 
arranged on the outside of said 2nd substrate. On said 2nd substrate Two or more scanning lines, two or 
more data lines which intersect said two or more scanning lines, and two or more 1 st thin film transistors 
connected to two or more of said scanning lines and data lines, It has two or more pixel electrodes connected 
to said two or more 1st thin film transistors. Between said 2nd substrate and said 1st thin film transistor, it is 
characterized by the thing of said 1st thin film transistor for which it comes to arrange a protection-from- 
light layer at least corresponding to a channel field, and said 2nd polarization means is stuck on said 
synthetic means. 
[Procedure amendment 31] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0041 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0041] According to the projection mold display of this invention, since the 2nd polarization means is stuck 

on the synthetic means, space is formed between liquid crystal equipment and the 2nd polarization means. 

Therefore, the temperature rise of liquid crystal equipment can be avoided and malfunction of a liquid 

crystal light valve can be prevented. 

[Procedure amendment 32] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0042 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0042] As for the projection mold display of this invention, said synthetic means may consist of a prism 
unit. 

[Procedure amendment 33] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0043 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0043] According to this projection mold display, said synthetic means consists of a prism unit, and the 2nd 
polarization means is stuck on the prism unit. The prism unit is effective in order to be able to absorb the 
heat capacity of the 2nd polarization means in a prism unit since heat capacity is large, and to prevent the 
temperature rise of a liquid crystal light valve. 

[Procedure amendment 34] , 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0044 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0044] Moreover, the projection mold display of this invention is good to have further a cooling means to 
send cold blast between said liquid crystal equipment and said 2nd polarization means. 
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[Procedure amendment 35] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0045 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0045] According to this projection mold display, by forming a cooling means, for example in either a 
synthetic means top or the bottom, and sending cold blast between liquid crystal equipment and a 
polarization means from a cooling means, the temperature rise of a liquid crystal light valve can be 
prevented further, and malfunction of a liquid crystal light valve can be prevented. 



[Translation done.] 
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tt«iw»H8s**&:/y*-+-: ^iHissffii&m^ (nr 
<(i4'SPgiab^i'C0iii*7 r — #cfiy$-r5:7W*— 

[0 0 5 5] *)^-7VZ/>fMS&3 0 1 H\ T F T 3 0 2 
^^-^|g3 5«{c{i^T*5»), B#«*t3ii3 0 4# 
TFT3 0 2<DV-XS»C&il5S£nT*5»K "fr^U 10 
>^*lH]^|gi!j«#S|3 0 6#T F T 3 0 2<D7- hMM 

T> 6-3C/^7 lWl/&B#ft*i (V I D 1 ~V I D 6) 

^?n§t, cfttbnmmm^ cv i d i~v i d 
6) sr-y-y^yv^-r & 0 tJ-v^y^^iHissffii!! 

fg#*3 0 6^LT, x-^OTKjIh]^ 1 0 1 frfc-fr 

>^y > ?®HMmmmfi\j]i<ti& t. g ocitt 

SS 1 0 1 fc^V^U >7®m3 0 1 fcli, BfSi«*fS§l3 20 

(v i d i ~v i d 6) iff—zmz stwg-rsj;? 
tdtfigsn-cv^o i^gtefcojeiR-ettT*— *«3 5^1 

t5 6o0f-^«3 stc&Msns-y-yT'y >^ihjss 

3 0 1 £|^B$fcjIjRU 60tD-r— #«§I3 5^?.^:§^ 
5©W, *BB5grf3 2, 3, 5*§?VHi7*JW 

£ft*B«Hi*©*§siP!»tt6 *>^u 30 

>^Ih1S§3 0 1 «t5 T F T 3 0 2 £>»#i£#1$tt 
ifi&LlftllS, 5ffiWFT?&«fcV>U B^ff^cDK-y hJi 

[oo5 6] *mm<»imT*izmc, awKKKwten 

T F T 3 0 > yU^-^-v'lHlKa 0 l^St§TFT 
2 0 2&tf-9->7'J >^0gS3 0 1 tfWTS T F T 3 0 

2 (OTWJtc^^^risgTfe® 3 jWRw-ett-cv 

5» tot, «CTFT7WS«l©l*'5H*)^f 40 
tfA*tLT«K T F T 3 Ox 2 0 2&tf3 0 2 icAftfT 

*3»cJ:t), c«jR0ftmi:>fift£n3 o ccorztb. T 

FT3 0, 2 0 2 Rtf 3 0 2 {C*3V>T7te«^^*(C <fc 
ffi**L<«*5^Att«*Lav\ ft, JSftS3©j| 

[0057] ^mommvitT f t 3 0, 20 

2Rtf 3 0 2©'>&< tfeff*;l/f)STIi:WSnft 50 
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2IftB3ti> ^tttt®£3&^fi»£««ftfc:&ffi 
-rS-fc^tC-r^o Ctt«\ TFT30, 2 0 2Rtf3 0 

tLnt, m?u£. T—$nmm®& i o l^jtswe 

fSBSSl 0 4Htc«i^^tiSiE«{4^Mift«ffi©SM 
V. *f|p]S«2tcWl6itt8i*fe*m-r§E^t*MW 

{cg^LTfejcv^o lancer jtaKuensK 
i o 4<D&n<iL<Dmwmfrt>&m2tircJzm{iLM5 o 1 

tv>s 0 $rc, B^©s«^»^^-rsfci6(o§»^ 
3 1 • s\m&-?%fem<iLm5 o 1 tnm^x^^\ c 

fex JS2II]&*f1^&£?X^-Xtf/£# 0 fc'K ifons 
i$1*<7)3Xh^>tfiattS 0 fib, WB©fl.»X*J«» 

[0 0 5 8] SlcCcDi^tc. ^U^-v — ^111882 0 1 
^•y-V^y >^H1^3 0 lfcOWT, TFT7W1« 
1 ©fflflfr 6 <DM 0 ft tc*r LTiift#S6£ tiT & f=46, 

c n (b <d ®m*m&<D£ r> tcjgfttt©^- x xn e. n 

<ft^o ^ct\ ^mmcommxHtm i 'pmmmmxm 
-r «fc ^ tcioH 2 stfia 3 tc^-r <fc o yvrv—i? 
®&2 o i Jkxf-y-yfv y?®m3 o 1 ^ito£K2 
t^^n/cjgftitcD^iam^t) 5 3fc»ift-rstt«te 

■x-^^igifiiHiss 1 0 1 Rxfjt&smmmm io4(±. 

[0 0 5 9] 02St?ia3{C*5V^T. TFT7WIi 
l©±tcti % ?g&£>B?it«&l ncJ;t)«^n^B® 

0 &t>-&xm&m 5 0 *sh-t s ->-;i/gp«(D 

-«IJtLTOftS!<ttt«tflM*^ftS^-7W5 2*\ B 

Ha*««K:»t>T«^6nTv^*. fit, *fi«ia« 

2±fc*5tt§Bffi^ffiJSfc~>-;l/«5 2 i:coK(cti, 

Jifttt^^ja^D 5 3*w^nn^o 
[0060] 5 3^ micmmm^mmicM 

i&Lxmn&&mt / fe>tircm)m<Dtr-xicT fttu 

mmmicz k> ^-r-xo^p^tcisnT ust>a ^ 

«E<0^iBtC 5 0 0^ mW±©il®^^0^©iift14«^ 
tirc$>(DX&%>o C<D±5&2gft14<DJS;EJi 
«Jf)5 3«, Cr (*niO , Ni (^y^ 
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)V> , ai (7)\s=i-*;Ld te£(D&mMn*m^rcx 

[00 6 1] i/-/l/|}5 2<Dftffl<Dmma£, H®«^ 
^©TffltrGoT^-^JSIgl/ilHJKl 0 lRtfH^} 

fio2 jwsw- e> tiTfc d > wffim&ffi.m<Dtt<D 2 a 

{cjGoT^iSi^l&lHigSl 0 4#iStt£nT^3c stc 

ttfc£2i|§!!!»j|5i8§ l 0 4K^o^:<*/i:i6c0^o[)S2^ 

1 0 5#!8ttP>nTI^3o *fl^S«2<Dn-^— 
SP©'>&< fc?>-©m(C*5V^T, T F T7L"fS1S 1 i: 
*f|S]g«2 i:cop^T-®^W«Sji^ri:§ft460#ii«^P> 

2 i:(*{^D«ilI5^0^[S]a^2 3b^K^-;W5 2 

laDTFTTwusiicif^nm. 

[0 0 6 2] 7VW-V®&2 0 1 Rt>*^>^U >^ 
0183 0 Hi, S*WtSgftl[i6<0|l|SST*feS o cKDfc 

*s ->-W5 2{c t fcf3SH?nM»«M{c$m^nrc 

f&HiS 5 0 fcWt 5TFT7W S« 1 gp#fC CtltbCD 

yv^^-i^^2 o \Tkxf*yy7v>>fm&3 o 1 ^ 
i JkxiT!E&mmmm& 1041^ ma,m 5 0 icm? %> c 

t(D*^T F T7 WSffi 1 ©HagP^tCiStfStlT^ 

3§^»hhiss 1 0 1 ^i£g.mmm\Bi& 1 0 4 frtbommn 

[0 0 6 3] £<D£.?lcmm%.WK) 5 3Tfc> 7U^-V 
->>'!h]SS2 0 1 JSiZf-V-yfV >7&\&3 0 1 ^gttSCl 

tr\ j£gffimmm& 1 0 4 j ?7 i — ^mmmm^ 1 0 1 

£T F T71/-fii 1 (DiiagP^tC^^oT^-r 

0 1 wy^y y^[eIK3 0 1 *Ktt5C fct\ iKHg 
S 2 0 0 icfcnt3#^S^®*<D$'>;£:fg< c £ 

[0064] zlt-?it\ mmnmK> szimwzr* 
zmye^-m*-?*) >/\bis&2 0 1 ^y/v z/<ym 

K301 (fiP^, TFT202M302) <D±{CgiJ3& 

20 i^v-yfvyym&z 0 1 (gp^, TFT202 

RU3 0 2) ©4>&< tfef- + ^;l/®i^T(ci5lte>nT 
t^£<DT\ TFTTU-fS® 1 ©ffl!J^P>A*fr5M«3^ 

n%^U5 L +—>*niK2 0 1 ^wry yvmi&z 0 1 

(BP^, TFT20 2M302) KM < MtcigftT*# 
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So CtttCi'K ^Uft-'«2 0 1©TFT2 0 
2, sEWi^:/'; ^111883 0 lOTFT302fl)'> 

U TFT202, 3 0 2 <Dh 7 y^X* 

10 [006 5]MTs ->-;W5 2CIt5TFT71/ 
-YS«lgP^{cru^i'-^lelK2 0 1^-9-^^U^y 

0K3 o i £jgj£-r&!R-e«::&^cDT% z.tit 3 <ryw&?k 

*fig-T § T F T 2 0 2 3 0 2 ;W 5 2 KilA 

;W 5 2 *JtWt*-&*Iie7?ii5WSII^6)tt*+»K 
[0 0 6 6] m 1 tC^LftJ:? fc*M©J&»T?tt* « 

o i*. m»m^zm&-?zrctb<D7 : -zmmw}®& 1 

0 1 RO*-9->^U >^!slg§3 0 1 fcH®^^«*t»A, 

[0 0 6 7] i^c, ^ , u^-^-^iHiK2 o i stf-y-vT" 

'J^lHlSSS 0 l*Mt§TF T 2 0 2&tf3 02© 
*#W*|el^«fi!c{COV^T0 4 5 LT^^? 

gyPTfSo i^. 041*. ^U^-V-^Ih1K2 0 1 ©T F 
T 2 0 2«r«^-rS^«cOT F T^-rielSSHT'fet)^ 
30 ia5(i, t>7'jy^@K3 0 1©TFT302%«^ 

[0 0 6 8] m4 (1) {^-Tcfc-Mc^y^-V — ^lel^ 
201OTFT202 li, Nff^ST 

FT20 2afreii^TfeJ:V 1 U M4 (2) (C^ 
■Tcfc^fcp^-^^l/ST F T 2 0 2 b*p&M££trr& 
«t^U 04 (3) {C^-Ti^^N^-V^^STFTR 
0 r P^-V^;l/STFT*'>P)fiScStBMSTFT2 0 2 c*^ 
e»«fiSt?tlTfcO:V^ 04 (1) (3) 

40 0 6^LTA^^n5^ > 'J^^-> 7 |HlKlgi!lfi#2 o 
6 a, 206btis f— h«Ei LT#T F T 2 0 2 a 
~2 0 2 ctcA^^tl^o HC<01fc*Lfty , Jft 

NRSti, V-XlEt LT#T F T 2 0 2 a~2 0 2 
c fcA7j£ft5o Nft*;HT F T 2 0 2 a IC?- h 

m&tLTmimztiz>7v?-*-i?\5\&mmm^2 o 6 

ai:, P^-V^;bSTFT2 0 2 bfcy— h«JE^LT 
Bl)!iP^tiS^ > U^^-^[iI^|gl!i{i^2 0 6 bi:«, ffi 
5(cSem^T'fe5o ftoT, 7 p 'J^ L -v-^|ilSS2 0 1 

50 zmmmr f t 2 0 2 c T?«wi-«-*«^tett» ^"u^-v 
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-ismtemmm^m 20 6 m>a <t$> 2*u±&S£ 
w4, man. fiMST f t 2 0 2 cw^HSt?^';^^ 

-^0SSffilMH§2 0 6 a^yt%— it 
T, ^U^-^— >'[HlSS|gii,M^2 0 6b^figLTfe«t 

[00 69] 05 (1) lC7jk?£ ; jlCi)-y'7V>>f&\$& 10 
301OTFT302 (0 1 #88) fcfc, Nft*;HT 
FT3 0 2Afre>«£/££tlT£>4:^U 05 (2) fc* 
-r^^tCP^-V^^SiT F T 3 0 2 BA^^IfiK^nTt 
<4.t^U 0 5 (3) {C^-T J; 3 tfflMSTF T3 0 2 C 
frentfig^trcfejav ^:*5, 0 5 (1) 2r>£05 

(3) ICis^T, 01^Lftiffl§S3O4^L 
TA^?tli.Il!if V I Dli, V— XHJEEi: LT45-T 
FT3 0 2 a~3 0 2 cfcA^tlSo I^C<01{C^ 

Lfcx-^sigra&iiis&i o i frt>v-z/?v>>fm'smm 

ff*f306 a, 306bii, f— Vmzt. LT#T F T 
30 2 a~3 02 cicA^S„ £fc. >$f 

ass 3 0 1 {cfe^rt, hu^cd^'u^-v— ^0^2 0 1 

<Dm&tmmiC, Nft^HTFT302 alcy-h 
«JEEi: LT0]*P?n5"9->^U >y0SSffilft«^3 0 6 
P^-v^JlsMT F T 3 0 2 BlC-f— hWEEb LT 

swrasns-tJ-^u >^nnse»^3 o 6 b « 
mcm&m^&Zx, for, -y-v^uv^sgss o 1 
zmmmr f t 3 0 2 c -c*«§«f sig^-tc^, -y-^T 8 '; 

>^0SSffiS)ff^3 0 6 a, 3 0 6 bm<D^yyV y<? 30 

®$&mmm^m 3 0 6 a^a < 1 t 2 *£U:&£ £ * 

So 

[00 70] (?«a^B««fi!c) &{C, &hsb 200 
A^£?&II^B^#©:W£W«J${;:oi/'>T0 6 6 0 8 
^r#R8LT^Wr§= CCIC, 071401 fci5V>TRT' 
BSftfcD<D^£ffi*Lfc¥ffi0T'£t)> 06(407 
tc*5tt^TFT3 0tDA-A' {Cjeo/-cBrffi0^, 
^■V— ^IalSg2 0 1 ©T F T 2 0 2CDB-B' £j&ofc 
®T®0£SLTV^ o ft, 0 6{C*5l^T{4> §«Jf.§a5 

tt£0ffi±T*Ig^tg&;gS<D;*#£t^3fci6 > &ft 40 

[00 7 1] 06coKfffi0tC*5V>T, j&fl^fi2 0 0 
(4, &Wmicmi>f ZtlZ T F T 3 Ogftfttcfcl^T. T F 

t r was 1 Mmcz<D±icmmztircmxm 3 , $ 

HK!6il4 1, ¥**»3 2, y-Mffe#«3 3, 
£ffiS3 1 (y-h«ffi) , $2110^114 2. x- 
2*13 5 (y-XH) , ^3BH*6i^S4 3, 
Si lRtfEftflgl 2*B*.Tt^«. ®SSB2 0 0{4 
^J^.{4^X»«A^fi!c5^|o)a«2Mmc^cD 

±icmmztitcPimnM2 u m&m 2 2MS2 mt 50 
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M2 3l£ffiz.X^%><, BASB 2 0 0 ttjEic* <r4a£© 

wM8mKi«esttfcB»«5 o*«*t^s. 

[0 0 7 2] CC iin?)Oe©9^, TFT 

[0 0 7 3] TFT3 0(C*^*flqJ-r§fi[B}C*5V^TT 

FT7WMi±ic!i mnmst^^mf^nx^ 

§0 3fi)fll3f4. T i O£>0 , C r (2n2>) , 
W (Z>-7Xy-» s Ta (2>£;l/) , Mo 0&y7* 

^) Rxfpd m m<D'j>%:< £t>-~z>%-i:ts&m. 

l!cW4&J§>'D+M' K (#J3J4\ ^y^xfy>"J^ 
KWS i) *©&fl**A^ft*o ffi^3£iiil!u5;& 

3©*miC^$-e£i;. ->'Jn^tm§TFT7 
l^SS 1 1 BPOtfilMi 4 1 i:O^Wffi1i^m< * 

[0 0 7 4] JS^3(4, H7tCSt45C3y 

2 * h 5 0 3 Sr/T LTJtBffi* 5 0 1 WT. 

afi?nTv>s^x(4^«{iig(cs^?nT^So 

• 501i LT14, f-^Wft@!S 1 0 1 >Pl£.mm 

»0ssi o4Ho^ja08S(c«^?ns«M^oga^ 

C£IC&K>. TFT30 (DX^ V 

i^u n8.wmmmm2 ucwmz>nmmmm2 1 

©«fflfc?nTtJ;v\ fib, Mftm 3 (4*^W(c??Jl 

LTV^Tt<fcV\ ^ /c^ftjg 3 %MOSagI (0 6 

#m) m<D&mtLxmm?zc £i>njmT*&z 0 
[0075] mic my£m3tmm<DTFT30£<Dm 
idt, mimmnmm4 umif&tir^&o mi mm 
mmm 4 1 {4. mxix. nsg u> k-^> u ^- h 

^57) % PSG (V>isV>r— YiJ^X) , BSG 

Ctfnvs/y'jr— har^x) % bpsg (#n>u^-> 

3 yJl^WbS/ U 3 6^:0, TFT30 

t z¥mi*m 3 2 ?rj®^» 3 *^m^.&mmt?>rctbic 
s#i=>*i&£><9T*&Sc M(c, % 1 mm&mig 4 u4, 

TFTTl^-r»«KD^®tc^^ns<ii:{cj;t). T 

f t 3 ocDrcitxoTmmtLxcDmm^^m-r^o in 

T F T7U-YIS 1 OBHOW*«MC*tt*3Stl 
^^{C^S^n^T T F T 3 0<Dmit<D&it*W3 

[0 0 7 6] jB2MMtt8l4 2RC^R3BBIMMI4 
3(4*-<?, NSG, PSG. BSG, BPSG^ifcDv' 

[0 0 7 7] 1 1 f40!l*t4\ I T OH (^>^ 

• -r^ > • ^^-9--T KM) &£©JSBJl»lIffiWgifr 
p»^So «i> 3KBAttB2 0 0££*f3i<Di&iy£B{c 
fflV^^tc{4, A 1 l|£OS*f^©i«v^jgW^:«^^ 
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[0078] Eftm 2itmz.i£. Ymm&z 

[0 0 7 9] £jtf|ff2 1 H\ *f|njS«2t0^ffitjg-D 

r i t oimmfr<bmi$.-$tiT^2> 0 

[0 0 8 0] IBln]JS2 2lt. 0iRHf, #y-f 5 FSJKfc 

[0 0 8 1 ] ^2jgftJl2 3(i, TFT30tCjf(pIt5 
ffi^lSEclcC r^Ni ^ifCD^a^-^*— JJO-^T i 10 

ibl&l&Z tlT^% 0 3f2jgftg2 3ti, TFT30<D¥ 

[0 0 8 2] fgtJ|Jl5 Of*. 1 £#mmM2 

1 ^A^ffi'TS.t'ptClBM^nfcTFTT'U-l'aKl i: 
*f[R]B1£2 £<DMlC$5^T. ->-;W5 2 (02SO*0 

&\zti%cMc£*)Bi£zti5 0 m^msoit, mm 
mmi i frzvmRtfmmzftT^m^vmvmfam 1 20 

2 m>- 2 2 ic * k> mjg.<DMfavm*m% 0 m&m 5 0 

[0 0 8 3] #{C, T F T 3 0tC^5^«tD«fi!c{COV'' 

[0084] TFT3 Oli, 1 (^-h« 

ffi) > ;££*£3 1 ^^(DSIHtC^^f-v^l/jb^^^n 30 
Z¥mi*m3 2, ^SS83 1 £¥*&«3 2 fc%if6^-r 
3y-MfeHU13 3, ¥«tt«3 2 £Jgfig£*lfcV-X 
ffli3 4, -r— ^^3 5 (V-Xlf) , 

3 2 KWM^ntc F U>f 3 6 *ffi%.X^Z> 0 F b 

-offl«3 6{ca, m®<DMmwmi io^^js-t 

5— O^^^nTl^o V— XffiM.3 4Rtf Fb-T> 
1S$3 6 ««D ¥«#I3 2IC»U NMR 

tlTl/^ 0 NSf t^;l/©T F Tti, ffirffrtjetfjlV^ 40 
3 0 t LTfflV^tlS C 

[00 8 5] TFT30(t L < (i L D D*Hfi«& 
0 0 fiU TFT30«. LDD^jgtCfcttSfgj&K© 

Mtit^oTfe^U y-Mi3 1%vX^i:L 
T£SS£&fycV-X«t£3 4RtfK W>«H3 6£ 

*HSScD^ST*(*. TFT30%^;l/ 
y-UHMTC^Lfctf, V-X^3 4^FU-r^iS? 50 
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3 6©F^{cy-Fm«B3 1^2ffltt?iJtciB^Lfc7 J iT 
rt^-^itT-ki^U y-F«ffi3 1 %3<BiX±E 

iLTt<t^o C.©<fc?&*}ig*SMUf, TFT30O 

*5i*iBc-rcfctf:&:v\, 

[0086] ^a^3 i if- vmm it. iff $ l < a 
m 2 3 «w<o— »xtt^»cj**S"r satftn t l 

tc «fc 0 v m 2 M)M 2 3 £D— gPX«^a55r*BS-r £ d £ 

[o o 8 7] y- ht&g»3 3 it. tmtom^mzvm 

iSS^t^ 'J3>1.(HT 01) *>mtis u 3 >««r c 
[0 0 8 8] -|S^^-^^;l/*^fi!c^nS^*^3 2 

)tA^-r § i: jk y ^> y n >«**#rr *)wwe»s» 

T 3 0 te*^*f|ft-r Sffl«fc«»0» 2 S&ftB 2 3 

t£ZT\ »lRl8«2±(i:^?n§^2ji^»2 3* 
TFT7WIil±tMLtfeAK cl<Di§£\ -r 
-^^3 5i:B««® l l £<DMlc*ti*tMBm&ft 

ltt i (^^» ip^^fi!c-rn^ nmmm2±<Dm 

2mKM2 3ltmmT'Z% 0 Kot, ^S«2i:TF 
T7WIfil i:cDffilz:^©T^^^>F«JS?r#lS-r 

[0 0 8 9]f-«3 5 (V-Xfi) (i, 

1 1 tmmtc i To«i^©sw#«it»igi3b>6.^LT 

[0 0 9 0] M{ccntiPK.TXti^^T> 1 
®-a5^P,^:5T F T 3 Q(Of— Vm-WtiMfr^b 

a o icT-*m3 5 cv-xmm) %a i m^mw* 
&mmmfrzmiit?tii£, m2mytm2 3tmc5um 

3 2C>*<i:fef+* A*f 
Ctffm&Zo ££T\ ^-^^3 T F T 3 0 tc 
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X- YV<<yffl$.3 4&tf3 6£<Dm£&t, CtlZV 

Tmcmmznzmytm 3 ^i^ ± 3 icmmtz t * 

W^tMLttt, TFTTU-r»«lfC^TFT3 0{c 

[0091] sfc, wt2mMS&mm4 2iaz^ v— xa 10 

«3 4 y* V Y *— ;l/ 3 7 SO* K 
3 6^iii;&:3y** h*-;l>3 8**;fe*J£ji!c£ttTV< 
So CCDV-X1WSS3 4^\CD=I^#^ h*— ;i/3 
LT, f-^13 5 (V-X«8i) liV-XSW£3 4fc: 
•flCWISttSns. MIC I3ii*&ii4 3tCfi, F 
W>««3 6^03^^ hsfc— ;l/3 8#J&££ftT 
V>So £<D F M yffl&3 Q^tD^yZV bfr— )V3 8 
£i> LT, BiSIM 1 Hi F W VffitS 3 6 lC«MWJg 

fc*3«iHnawi4 3o±ffite»(t&nTv^*o 20 

[0 0 9 2] CCT\ 07cD¥S0{C^-r.i;'5tC, J-X± 

co t. r> icm^ntcmmmm 1 111 TFTrwig 

LTT F T 3 0*m)-£>*lT*5?K SfcPBMCl \ <D 

mmcDmmcjz*%ir>T7 : -*m3 5 (v-x«@) & 
mytm 3 # t f t 3 0 *;wmhs t 
iSffiidiHiss 1 0 4(D&m&.(Dwmfrt>mM-$tirci£m<iL 

m5 0 Hi, Hffi^SWM>SG£$T?BRS*iSo cc 30 
T*> jgftif 3 i: 3 * h 5 0 3 LTffi^W 

fcsswsn*. ii7ieM3«, ^*«3 1 fc^oTWrk: 

^cOT^tiES^tiSo 7y^-v— S?|si8g2 0 1 

©T F T 2 0 2<D'P%< £&¥#W13 2" cD?-r*;V 

«igcT^s ^ * ^ icmxm 3 a^/s^n, ansa**® 

S?nS 0 Jgfc b^>^X*1#tetf#{l:L&^<fc5{;:£ 
«ffi«S5 0 lfi:3>^^h^-;l/5 0 3^LTS^W 

tc^rt-rso ^«fisi5 0 k ^u^+-i?H» 

20 1, 7U^*-S>0BHB»fiHt«2 0 6, 7°y?-* 40 

5 3ricmm-r^c^c^K). mm®m*{?o& 

5. fi> 07 SiB^cD«i5^± x BUMS 1 1 cdv h y 

rt-LTBRSlrrfc?), 0 6A^5.«-3b>5J:-5lC3^7cW 

[0 0 9 3] Wt?06fC^V>T> 1 ictiSa 

SB7 0tf$:*mfP>ftT^%o £(DWffi®m7 Oit, 50 
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<£ o mwmc *mwm 3 2 © k i^-r ^®ige 3 6^?. 

®lSJ&££ttfcf[llgW&«««B3 2" , y-F^« 

3 3 tm-JLmc&r>&j$.zt\%mmm3 3' , ^gisa 
3 1 tm--xmiz£t)&i£-$ti2><&mm3 1 • cmzm 
m®mm&) , S2Mi3iwii4 2M43, 

Mmc?g2Rtf?g3«rai&lfyi4 2 ROM 3^LT§ 

ii3i' t*tfa-r sBisiwg 1 1 <D-m^mf&-£ti 

Tl^So C©<fc5{Cg«gg7 OtftStt^ttT^Sfc 

$fc, 0 7 ic^-r <k^tc ^fisaKijiHi^ 1 0 
4A^p.ffiis^nfc^®fiE^5 0 1 t^mm3 1 • 

ZZY ;!/ 502 fcfc^TW^tolcMM-r 5 cirfcj; 
«3> S«fit«i^Mi: LTfiJfflT^Sc cntciO, jSt^ 
» 3 £1Z.WSlM%&mT*ZZ>rcib, Km& l *T*M*, 

E«o5i#HLte33v^*rfij-e**. mic, mm<Dft& 

[0 0 9 4] 06(C*5V>T, ^ B gB2 0 0tC(i, ^'J 
^•■V— ism&2 01CDTFT202 (01 #M) **t*~ 

^^3 5ft{c^te>nrv^ 0 ccotft 2 0 2«, * 
»>*f*Wte«, ¥H#i3 2tm-T.Mic&omi£zn 

5¥«ftl3 2\ y- h«e^S 3 3 i: ra-IgfC cfc 

»««n*y-n6iMi3 3" RVj£Mm3 1 (y-h 

I6«^2 0 6 (y-h«1S) *i*T^8. 
3 2"(C(i, TFT 3 0<Dm&tmffiiC V— X««3 
4"'RtfHW>«W3 6" jWBWStU JB2JUHN&tt 
*4 2{CWttetl/c3V^^ h^-;l/3 8" ^iiCTK 
V^ymW.3 6" fCttx— ^i^3 5#S35ESnT0.5„ 
*fc, m2Bra^#B4 2tcratte>tlfc3>^^h^- 

^37" *jit;Tv-x®jg3 4" icityvT-v—i/m 

m&2 0 4**g^nTV^ 0 ^LT, clcDj;^^:*^ 
jg^rif O T F T 2 0 2 {C*f|6r#- SfiEfi{C*5V^T TFT7 

wsfiiiic m>m3tffl-~jLmic£t)m!&-$nz> 

mKJB3" 1$'pt&< t^mWM3 2" <D***>iwm 

TZm^ZolcWtttZtlT^Zc Lfrf>, TFT202 

ttftms. 2 fcKite.nfcjg^i4£DiS2m« 553c 
» ihj-t s^i^B^c*5^^T, tft7 w»r 1 ±K§st* e 

[0 0 9 5] 07COTI0tc^fJ;5lc, 7V*f"e—*J 

@sS2oni, ^y^-y-^#^Bi2 0 4, ^y^^- 

^E1HHBIMB«M2 0 6Rt>*y-^«3 5*<¥ffteE« 
^nTV>S 0 i«, /^->W7^H«fLt¥fTii: 

h&— ;l/3 7" ^LT#T F T 2 0 2<DV — 
X«Wte««WSW«nT*»), ^-^183 5«=&n> 
h*— ;P3 8" ^r/CLT^&T F T 2 0 2©F W> 

mmmmuz 06{*tft2O2 ©y- lt. 
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[0 0 9 6] ft, 07(C«0^LTV^V>*\ "9->^U 

ytrm&z oiotft302 (01 #m) ^u^- 

+ -^|Hl8g2 01CDTFT202 hmmzmfoSnTIS 
0> TFT 3 0 2tC*f|^]f &fitfi{C*5^TT F T7W 
S«1±K, jS^3" A^t^tXTt^o Lfrt, T 
F T 3 0 2 ti, ttfaWM 2 K»tt 6nfc3B)ttttO«iaa 10 
189 5 3lC#|SrrSffiHfc:}3l/ v r, TFTTWifl 

[0 0 9 7] **Sfi©^-p««f{t, T F T 3 OlttfV 
'yV3>m*¥m&S£TZTFTV$>&<DT}, TFT 

20 1, :/y*-*-S?@K3 0 1 , -r-^^fgidHSSl 
OK jifittKMSK 1 0 4«<DJ92IS&&JBj£?£S 
<D-p«aLk*i*jT?**. x-^^KHHSSl 0 

1 Rtf^S^lftlHl^ 1 0 4 ti, 0 4 ( 3 ) J&Xfm 5 

(3) ic^Lft^uft-f0B2 o i wyyyyi? 20 
mss3 0 1 <Dm&tmmc. Nf+*;HT f tr^p 

ft^^lT F T*^«bS*n*ffi«HlliS©1«R<0T F 
T^5T F T7W«R 1 ±tDiSiagP«-{C^fi!c^n^ 0 
[0 0 9 8] C<D£3Ms§ytW)JBfl|-?«x TFT3 
0 % 2 0 2M30 2 < *>bfll«T«fc 

>S^3#^&t*5*i.TV-»£<DT, MaS<D<fc-5fc:R9 

vs>x*wtt*%#2*u ?&jigB2oo 

^BfHEi:**. 30 

[0 0 9 9] BB6fc«^nT^ftV^ *ffil»K 
2<9fil*tt#AStr5fli;Rtf T F T7WKS 1 <98&f 
)feWa*«-*lllteH:*«, TN Oy-TX-r-yK 

^Vf^'^) F, STN (X-;^-TN) =e~ 
Fx D - S T N (#7 A/- STN) -t- F<S©»ft*— 

F-f>, y- v y -*7-f f K/y- v u -75 y i» 

FOffllCftCT. fl)tt7^;I/A, ffiffi£7-f/UA. 

[0 10 0] fiUJW5§Lfc«»««2 0 0(i, *7-i 
»7ns;x**l«:»§*ti*fc*k 3O(D^S^«2 0 40 
O^RGBfflO^ h/W/fcLT**JBl#*6*U 
AS»Ktt£4 RGB fe#8?fflcD#V ^D-f-y^S?- 

ffiSSB2 o ofc&vvr&T^^vH; 7^x2 

3tojgji)c£nTv>&^Bfitm® 1 1 tc^iqj-rsm^ffi^ 



# US 5 ? 1 1- 1 9 4 3 6 0 

24 

5 0 Sic, ^|qj»S2±t 1 iBlSifflMlS-rsj;'5tcv 

[0101] J&H^fi2 OOtti, «*fc|!WHcA»rt 
*»IrI«E 2 ©fflijfr €> A*Tf S C t Lfc*\ ttftJB 3 
St>*3" ##&-r-S<DT\ T F TZU-rMS 1 CDGW*^ 
A»M£*A»U a*ift»«2<0«^6ffiirrs«fc5K:U 
Tfc&v\, BP"£, C(DJ;dtc^SB2 0 OSrifoH^n 
^x**KI&9tttfTfc, ^-fr^^figffl ©#3£#» 3 
2Rtf 3 2" fcfc^**;W6Hte3tt*\Alt-r* 
c t £B5 <* c i: KBKOBflt^a^-T « c £ Ifi 

tircmft^mzwi&mw. vtt 9 , ar7-< ;i/A^as 9 # 

tt«<ea!|A<*ofco LfrU *Hi6gcDm^T'ti> TFT 
7Mlfil©iI!:f#ftil3 2Stf3 2" 

< fcfc^i-^;i/^i:^M{Cji7t»3A^^^nTV^ 
A£ffli/>fc9, T F T7WSS 1 ^(D&cDtt A RMS 

[0 10 2] Sfc, ^^B2 0 0tDX-r-y^>^^ 
(i. lEX^tfSIDUin:/^-?-- lilOTFTT-feSi: 

Lrm.w vrct>\ ? urnm^ tft w&<d&&<d 

TFTtC^LTt, **»0«*»4*«&"P**. 

[0103] mic m$hmm2 ooic^nt, —mt 

JiSrffl^ftfcfs Bfami 2RtF2 2, MtffcWJ6©0Btt 

mw&®mt>^mtrj.K) , 3e 

i. c i: fc J: 5 ffiSSSOJSWfift^maS^fbOfiJ^ 
*<f#5>*l£„ Hfc, IB^TOl l^rA l^©SW^<Di« 
v^S)l^e»«^-r§Ci:{cj;9. SftgB2 0 0«£ 
I^MiKft^Bftaiffl-rs^fcti, «JE«!0i»P«ffiT-ffi 

n^^strfiBEisi^nrc s h &-/\-*** v d 

t!-y*) Si^S*<5f^fflVNTfeavv Stc^fc, 

B2 o oios^xit, mmm5 otcMi^mmttmn m 
mm *Bi*o-rs«t5{c»(R]a«2cD»c«ii«<i2 1 

i i^^«tfig-rs (gp-Ss wiRia«2£Dfflij{c{±^«i? 

5£*E.m<DWmitWttt &£.£&<, TFTTUm'SISKD 
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[0 10 4] («liE©K©«lft) W±WTObfe*»©» 
3 0 l*Rtt*,fc3K:Lfctf, cn6fcf^ATXttftiA 

&©TFT*W-rSfcfimg&£&ttTfc«fcV\, H9fc» 

Co i 0 5] 09(cfcv^r, ^aisiK4 o i it, tm.v> 

TFT40 2mm, TFT40 2£>y-MC 
ti, ^SlHlSSIEKlft^T X 1 RXf T X 2 
fcJ6«|gl))«^|g4 0 3 aM4 0 3 btfjgl^nT^ 

s„ t f t 4 o 2©y-xfcii, tfi&mnc x 1 ~c x 

4^^«^-T5fci6(D^m^4 04a~404d 
jJASSK^nTV*, *■ LT, TFT4 0 2OKWV 

x-*8l3 5#WIS1VCV»*. tt&DKKtCtt. 20 
^SH]SSmi(l«^T X 1 RtfT X 2(C<fct>TFT402 

t>\ wmmic*>*-7-£n, f«*»3«sf§cxi 
~ c x 4 N mi£.mE.<D -7v**- ismmsi.zfffi%.m&<D 

m&mntfWtiQZtl&o f LT> «IS«^4 0 4 a~ 

404 cucain*««E««<si3£«tu ^aMMHttxttn 

t*swK0tta&. B»Hteft»j-*s/3-h oats) o«k 
a, 7v**—vwmzo i -wy^u yfm&z o 1 30 

[0 1 0 6] co&olc, ttSBft«6ttSW£t<:fc x 
4(ttElHllS38mr* T F T fc?-*:M/1J«rFfc 

3 mo«aEnigs«:3i«s 3 tmm&w *> 
3*-r«)SjtA^*nTvsrc«>, kick 9 y^vt.* 

76ffi!§igi»@8S i o 4^^— ^^igs&mm ioi^tf 

T7WIH QH3W&icft»*ft-9 TJMW* c £ 

coio7] jet, ru^-v-s?@»2 o l&tf-y-yy 

•J V^®l&3 0 1 fctt*.TX«ftI*.TJiiZ«M!J») 5 3T 

cd, T—*wsm®s& i o i ^HEwmsmn, lorn 50 
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Wlfi 1 (D«^jitcKtts«t ^ etfttf, JiiaBg&ffi 
«%ifc*:*-*c c^S-a-fe, jfflfflBEStfW 

tf-SJ^tc-rSo c©£5{cJSffllH]gS£:j&ftS3£:jg)2 

5 3 toiaifc»*tnwr» w»tR«^e»«»ttk:»f 

MKttna* JiaMWD 5 3TfcEMLTfe, M^£0 
KflKWEEflftpic <fc S 5 0 <D£<t t v * 3 MMfc*£ 12 

[0108] r-$m&m®t&i o i arsta* 

IBISBSSl 045TF T7l/W»Rl©±tetW**ttfr 
DlC mtfTAB (f-^-h^-ff7K*yf^ 

vfi® ±te^Esnfc«»fflL s nc t f ttl 

[0109] (Sis^D-tx) ^k, ry^-+— s?a» 
2 o i atw->^u >^@^3 o i *-£tsm&mw2 0 

0©S^^n-bX{COV>Tiai OfrZMl 2^r#SlLT 

[0 110] «fi3!!i<TFT7WlSllE 
Sgtte.tlfcT F T 3 0gP^£D}Kfi!ttCOV>Tll 1 ORtfH 
1 l*#HTWBt*. 
[0 1 1 1] HI 0©I@ (1) tc^-r«t^{c, 

^- W?X, 5/ y 3 >S«l|0 TFT7 v^ws. 

i*mm?2>o ccx\ »$L<tiN 2 (.mm) mo^ 

?gtt^X|?HaMO*tJ 9 0 0—1 3 0 0 TflDiSSTT— 
T7WlSlR:±i;sS»fl^ft<»*J:5KJ(HH 

a*n*«atte*t>«Ts iiiaFTTWSii* 
n ujM^*n«±©JB*-pjiwaa lt* < . 

[0 112] C©J:3fc«yi*nfcTFT7'U-1'»«l 
(D^ffitc, X/^<y^y>^tC<fc0, Ti, Cr, W, 
Ta, MoatfPd^©^&< i:t-o^«?^«, §g 
^ttAHS'ytf-f K*OAK*A*»6ja»), 1 000- 
5 0 0 0 ASfi©*J»©aBttil*JgriM-«. i^V^T, K 

M?nfcMi±t7* h y y 4^57 w te<t »> JtettJi 

LTaEJttilKJ*Lx-y^>y*ff3C.fcte«fc»), 
[0 113] i!SS, MXm3l±, '>S<tfeTF T 3 0<D 

3 2 o 3 -5ft y-xfii 

«3 4Stf KU>r>««3 6«TFT7WiilOl 
Bf*»6aT«9 <fc 5 fc»**ti*. 
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[0114] &fciBi o<DT.m (2) icTntzoic m 

^3<D±{c. 1SJEEX&MJEC VD8&ICJ:9 

TEOS Or • x?-;t/ • *;l/V • ->yy-h) # 
X, TEB (fF7-xf/l/-^-M/-t-) #X, T 
MOP (f h7 • • y*XU— h) #X 

^ffll^T, NSG> PSG, BSG, BPSG&if© 

«j^64*!B i juimmm 4 1 z&m.?z> 0 m i jm* 

SUf 4 KDJgJPfct, »500~1 5 0 0 0 A#£F$ L 

V\> tflWi, IMMkWfeJBjaLfcSk KfcKBECVDtt 10 

mic <t o xaKft:^ y n >br (htod ^wants' g a 

>^*^5 0 0ACDjtt!5W»V>li$(CJt«U »££)2 

ooo A<D&mmm*n-Dm 1 wmiMMi 4 1 

TXtttt*T\ SOG (Xlfy*y#5X:tS*«5J5 
X) £Xfc!>3-h LTXfctCMP (Chemical 
Mechanical Polishing) ®I? 

fc, SglBra«6^e4 l©±ffi*Xtfy=i-h*UIXl4 
CMPjBMfcJ:0¥Sfl:LT43»«, ilclllCTFT 20 

[0 115] H. ig 1 Jf BBSfeilSg 4 lfcfcfU **J9 0 0 
[0 116] %(C01 0OII (3) {c^-r^fc^tc, m 

immmmm4 1 o±fc, 3^4 5 0—5 sot, «fsl 
< im 5 0 0 *c (DttMm&um&tp-e. mm® 4 0 0 ~ 

600 cc/rai nO^Ev'S'^ioffX, ~>'v"7>^X# 
^^ftiSffC VD Cm^-iS. E^2 0~4 0Pa© 
CVD) t«fct), 7t/l/77X>"Ja>I^Mt5o 30 
^<D^, ^JH^BSC^!?. **J6 0 0 — 7 OOttC-OSjl 
-lOHfltS, »*U<»4, 4~6B$ra©7x-;M8tfI£ 
SET 3 c #'J->y 3>jg;£*tj5 o 0-2 o o 

OA<Dff£, &?£L<lim 0 0 0 kcomz tteZ&X* 
H«J«fiS-&S. CtDffi, Nft*;l/fOTFT?:M 
•T*»*fcfi, Sb (7^^) , As (fltifO , P 

;vmt?zm&ia&. a i (t/r-^w , b »n 

Ga (#y<7A) , I n Of>^<720 ^rifcOII 40 

c v d jsnt & k> # y 2/ y a >^%is s^fig l t & a 
£ -e t # y -> y a y m* a l t a v \ 

[0 l 1 7] mcmi OOIt (4) fC^-Tcfc^ti:, ¥ 

39W13 2#£j9 o o— l 3 0 0t:coiaK N $?$L<fi 

mi o oo'ccDsmcto^SEftr^iittCcfcy, #j3 50 
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0 0 kotmmn^mz<Dmt<m*i&i&u mimEE 
cvummicz'ommziki'Vxym (hto® 
itisv 3>i«5 0 0 koimtm^mzictm^ 

JH % ^mWM3 2CDJ¥£ti, 1*1300-1 5 0 0 k<DW- 
$?3;L<ii$$3 5 0-4 5 0 A<DJP££&tK y— 
h*&HUl3 3<D*£ti, J&2 0 0— 1 500A(Dff£, 
»^L<(il?)3 00A©i?i:55o c©J:5fc:SHI!ia 

^tSo tU ^#i*®3 2^H<t:-rsct£0*{c<t 
t> , ¥-B*ig^ltoy- h tfilM 3 3 Z&fS. LT *» cfc 

[0 118] ^lc01 OWIS (5) {c^-Ti^tc, ^ 
«MWi3 2±Ky-HftWBl3 3*^bT, SJICVD 

[0119] iu y-h««3 i (^s») #y 
is y a >itiis < . ^mM^mmxit^m^ u u--r k 

Hi£p-S ill^ffl^^T^tc^figLTtiV^ 
CKD^, y-hfg3 1 C^EflD m2ffi7tB2 

t>. ^2^S^2 3C0-SPX«^gi5**PIS-r^Ctt>nr 
fg^*5o COi^tC, Jt(6lS«2 hi F T7WS 

[0 1 2 0] 1 1 £>Iig (6) iCTskTHolC T 

F T 3 0 % L D D^ii^ON^+^^OT F T tt 
Zm^t. ^#i*S3 2lC, 5fe-rv-X®«3 4RtfFU' 

3 1 :&ffi»VX^£:LT, P % E(D VSejt*© F— 
h^«JiJST' P-r^y* 1 -3 x 1 0 13 /c 

m 2 ©F-XMtcT) K-7U i^^T, y-hW3 

1 .feOtiicDiEv^x^-r^^xhB^y-hm^s i 

^BfjSS'r- (^J^.(f, P^>^l~3xi0 15 /cm 
2 © F-XSKT) F-^-TSo *fc, TFT30%P 
=f-\*)\sW.£?Z>m^ ^»I3 2(C, V-X«*3 
4StfKW>W3 6?r«fi!ct-^fc46(c, B^:if©II 
I)K7cmoF-/^h*fflV>TF-^-r5o cltDck^fC 
L D DW&h L fc«^-, ~> 3 - h ^ + ^;1/M*fil7? 

2SPg(;:^tT, F-^fTt5^<rfcS^o 

K-^*fft>ffc» h«it©T F T t 

B•^'^>'^ffll/^fc'1'^>'aAS^g^c < i;^)■b;^7T 
7^yf©T FTiLTtiK 
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[0 12 1] £tlZ><DT.ntM.fi LT, N^-V^ST 

f T^pft^HT f Tfrzffif&znzmmmmm 
tttt-iT-zmmmm®, i o i ikxsi&wmM®®, i o 

4^rTFTTl/-YS«l±cD^5ag|5(C^-ri.o c© 
£?tc, TFT 30!i#'J->ij3yT F TTSSO?, 

t f t 3 Q<DKfm\cm-jLmz\ 7 : -zmmmm'& i 
o i Rzfi£mmmm®2& i o i:#T*£. 

CO 1 2 2] i^tC01 l©Xg (7) ICTjkf&olC, V 
-FW&3 1 5:I^J:5(c, fl&JSJf, ItJEX 10 

fiM)EC VDS^TEOS^Xf^t, NSG, P 
SG, BSG, B P S G&ircDi/y^-htf^XJS, g 
ft >/ U 3 >HH>&{k-> U 3 >J8P§fr p, ft 3!f§ 2 SH*feli 
142 *Mt5„ m 2 JIIHNUMI 4 2 ©g»«, m 5 
0 0 0-1 5000A«*U\ ^"LT> V— X«W 
3 4 Rtf K U~f >«W 3 6 «jaSttftT * fettKtt 1 0 0 

o °c<DT--)imm* 2 o ftmmvr-o td&. v-xms 

3 5 (x-*iiO tc*ff F*-;l/3 7S\ £ 

y^y^fCiO, 3y£*F*-;l/3 7£P?lL7c75' 

*ft law^vx * ^ t i^ra c £ -e ^ s t v > o m 

^fc*»*#to*THHLrntf» 3 ^2 * F *— ;!/ 3 7 

;!/£>, n;/*^ F*-;l/3 7 tra— ©XfMlCfcO^Jf 
NffetMH ZlCffllfZo 30 

co 1 2 3] ^{ciai i©n (8) tc^t^oic^ m 
2 mm&mm 4 2 ©±{c, x a >y * u >ysaaip(c <t 
»), a 1 m<offim&m j p&M*>v-*>f m 1 0 

0 0 — 5 0 O 0 A<DBZlcm.mL, MK7*MJy^7 
7^11, X-y^^Xg^tCfctK V-X«13 5 

co 1 2 4] c©»£\ y-xti3 5 e?*— *«o 

*, m 2 2 3^15 «WO-a5Xtt±»K»*St- 

saBttMi: LTEBTfttf, A 1 HC^JRM-f 

KKOJtOjtyfittfc * 0 , $ 2 J&ftJB 2 3 CD-gPX 40 

fc, < fc fe¥##B 3 2 ®^-^*;HR«*«5 cfc a 
*;lHWrraK:BRSnfci«JW 3 ©*Wc AJNftftW 
5» cntiO, A»^tfH9ftft^¥*gf*B3 2© 
ftW^M&SfC <t5TFT©'J- ^WftfcffijlST* £ So 50 
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CO 1 2 5] 1 1 ©X@ (9) fcjaVrj;3te, V 

-Xttfis3 5 Or-**!) ±%S5J:9t;:, ?{? 
JEX&MffCVDS^TEOStfX^JB^T, NS 
G, PSG, BSC BPS G&i£<Di/V f r— F2f:7X 

n, Mb -> y n >§t^iHt: ~> y n viMf^ s * sss 3 e 
nmmmi 4 3 ^m^-r s c as 3 anhum 4 3 ©jb© 

»4, ^5000-1 5 0 00A*W*U\ §£V«\ C 

I^SOG (xey^y^x) ^xifyn-FLT, 
& <fcV\> 

CO 1 2 6] WlC BXtt&l 1 t 6 
*««WSBK-r * ^ F *— * 3 8^ ESS 

-<3Lv1-yt?K3iK>Bf&.t2><> COW, 5JE51tx«y^> 
^, SlS1t^^->tr-Ax>y^>'^tOJ;9*S7J'ttx>y 

f^Wo fiU K7^l7^tfl?M7fy 

co 1 2 7] ion (1 0) tc^-r^^ic, 
s 3 4 3 <d±ic x/^ >y ^ y ><7*5as^tc * 

t) , IT OIf<DSWtttII§, *tl500~200 
OA'OBSfcitaiU V^97w JDB, x 

£KttASB2 0 0*S*fSO^ B B B ^StcfflV^^{c 
(4, A 1 «<DSM4b0lSv-^3iH«:tm^6BiMa 1 
1 5Ml/Tt<);V\ 

CO 1 2 8] «^T, H^«® 1 1 £0±{C^y-f5 F*^ 
©ElSlfliO^JK*^ L fetL rItSO -f ft/ F ^ 

CO 1 2 9] &fC, jg^M3" ^TFT7WSfilI 
fcSttenfc^y^r— ^®8S2 0 1OTFT 2 0 2SP 
ft<Dl&mC"D^Tm 8 CO B - B * KfMStcS-cJl/^Tia 1 
2£#jSLTiHlU!-rSo 

CO 1 3 0] yy ^-^-^151^2 01©TFT202gP 
LfcTFT3Ogt5^O^fiSc^01 OcDIg (1) A'&H 

i lore (6) st»(4, ra— ©ww&atrs-efTfcft 

CO 1 3 1] C©«^ ^2®K*6i^«4 2fC7'x-;l/ 

fiaa^Sf6-r$T*«0i i©x@ (7) fcmre&stt. 
si 2011 (7) {c^-r<fc5{c, yy^^- 

2 0 4 lc*f-r 5 n >^ ^ F *;-;l/ 3 7 " 
^-^1^3 5{c3t-rS3>^^7 F*— ;l/3 8" 01 
1©IS (7) i:MtTbT, SiSttx 
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[0 13 2] ^IC01 2<DXm (8) fC^T 0 

1 l<DT.m (8) tra-osjs^«xstc<fct), fjl2/f 

TOii4 2o±{c, x/^vzvy-ymwmc&L a 

01 1<DXM (8) iiMfTLT, 7*h'JV^77-fI 

s» 

[o i 33] mmi 2(dxu o) tc^-r^dfc 0 10 

1 l<Dxm (9) fc|WI-<D»^gcXS(i:J:t), -r-# 
*g3 5St>VJ^^—>*m#iSl2 0 4 ±£H? 

s Q *l^t, 01 1011 (10) <Dwm^aM\zii 
o, %3mmmmm4 3<D±.\,zm.m^n^ 1 Toifo 

-ms-rso 

[0 13 4] ifti, jgft«3" FTT-WSffiKWfC 

^it^nfe-y-yy; >^ihiK3 0 1 <di f t 3 0 2gp^ 

c0^tO^Ttt±5zE<D^ > U^ J f-v ? lHlSS2 0 1 COT F 20 

[0 13 5] (»?&8§) W±^ffltSiB^Lrc:fS 
Sil2 0 0?riS^fc«?«igg©^iSgcD^ffiKO^Tia 
1 3^5il 8%#MLTSJW-rSo 
[0 1 3 6] Stria 1 3(C, C©J:-5{C^«a2 0 0 

^m^. rem? m^<Dwmmi£*7n-? 0 

[0 1 3 7] 01 3tC:fc^T, M?«£g§«:, S^fitfgffl 
^JllOOO, a^1f ^©SIhISS 1 0 0 2, MiEcO^ 

jmss i o 4 Rtf-x-^s^giijiHiss i o i ^tsm 30 
1004, wMo&oicm&ztircfv?-*—. v 
mt&RWyfv y ztircWLSkmw.2 0 

0 , * n v 1 0 0 8 Mt>*(c«ilS[5|gs 1010 

*ffiZ.Tffif&-ZtlT^5><, %7jkffi%ttiitim 1 0 0 Oti, 
ROM (Read Only Memory) , RAM (Random Acce 
ss Memory) , ftTVX^BftifcD^'J, HODSIslSg 

vm^m^mmMmm 1002 tcm^-r s„ *kimb 
flasmsg 1 0 0 2 1±, 4Mb • «sitseiHiK, 4ijbmei 40 

004 {cta^-rso fMSinsg ioo4t±, jt&MBniBi 

SSl 0 4SO*r f -^SSKS!j|HlSSl 0 1 K<fcoTmf£B<Dig 
®I73?£ fc«fe 0 &H^B 2 0 0 ^UrTSo TOSSES 1 0 

i oti, ±a2©^ieiKtcms*ig*^'r^o 

0 0 ^flS/ST S TFT7 U~rS«cD±{C, gglft|5] 

004 lt & £ < , c mcixi?Lz^mmm so 
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JllHlggl 0 0 2*JWBLTfcJ:v\, 
CO13 8]^lC014^P,I18t, <I<D<fc 

[0 13 9] 01 4 tCtt, f&Ht/Pv'x^ 1100 
«, ±i$L/cI*llj|H]Sg 1 004tfTF TTWIfchlc 

U ^RG Bffl<D?£JI^B9 6 2 R, 962G&tf9 
6 2 B £ UTfflVfejaifiH^'nS?i^d»O3t^3fi<0«Be 
HMMSfc^U 0 15 «, 01 4<DE-E' »tS0T*& 

mw9 2ot, i%-m.wft¥$k9 2 3 fttflus*n-ev 
s„ fit, sa^a^naa, ccd^-^w^^9 

2 3>6W«*nS3lB|[W«* (R) , 8 (G) , # 
(B) tC»«-r*fe»)l^®i:LTOfe»J»3lfi^9 2 
4t. #feftS?R, G, B^SS^&OTiMShLT© 
3OC05-T r-/VK/9 2 5 R, 925 G, 9 2 5 Bh, 

feMT-'JXAg i oh, ^asnfc3fc**«ftttB i o 
-vh6Zffiz.T^%o $fc, »fe)t*B^*f^;-r5^ 

•<h^;l/^9 2 5 Blcm<mft$k9 2 7*fef*W 

So 

[0 14 0] J^JRpllft¥X9 2 3ti, 2 001/yXS 
9 2 1, 9 2 2i:S*f5^-9 3 1*«^.T«3»3, 
57-9 3 1^T20(Dl/>XS9 2 1, 9 2 2*^ 

m3z?zvmic$iwznT^&o m— mmytm%9 2 3 

<D2-0<D\sZ/X®.9 2 1 , 9 2 2ii, ^tl^tXV h U ^ 

^■9 2 o*-»e.w^nrc^(i, m 1 cou^xs9 2 

^LT, Ctl?>cOg|5^*ti, ^2COL'>X«9 2 2C0 
^U->XtC t };oT3OC07-l' h/Vl/^9 2 5 R, 9 2 
5G, 9 25 B#jfifiMn5„ S£oT, l^-^^ 
¥%9 2 3%m^Z£tl,C&K>, ytWM9 2 OtftHM 

fe, 3 0cr»-7^ h/Vl/^9 2 5 R, 925 G, 925B 

[oi4i] #&&ftft¥&9 2 4B, mmutt^^ 

n^'^57-94 1t iSf^i'P-l''^57- 
9 4 2 R*t^^-9 4 3A^«fiE^nSo W 
ISIt^^n^7^57-9 4 1 tC^t/^T, JttJRWfc 
nT V^S WfettSC B tfiSfe^ G *W fcS*f 
^Stf^^P'l'-y^S^-g 4 2£DWc[pI^ 
3o *6^R{iCC05^-9 4 l^riliSLT, W5<D 

WSP9 4 4frP>7VXl±3.-v h 9 1 OCD»cai*f^tl 

So 

[0 14 2] JSS*t^-Y^a-Y>y^5^-9 4 2 

tcfci^T, fiSlt^^n-i'7^;7-9 4 ltcfev^ 
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^57-942 %fflj& LfcWfeftift B Wfeftlfc B CD 
MMWH9 4 6^&«^SR9 2 7 ©«k:HJ»*tl*o 

7t¥^9 2 4{Cfclt§=&€s^CDmi*gP9 4 4, 9 4 
5, 9 4 6$T*CD{£gttf{J{r^L<&3<£5{Ct9^£tt 

[0 14 3] f«Mitt¥JR9 2 4CD3frfe, ^fiftUCR, 
G<OttJ*fg|59 4 4, 9 4 5comihfffllJ{C«, ^n^ftSlft 10 
U>X9 5 U 9 5 2 flWBSnTV*. LfctfrpT, 

£0^tlx>X9 5 1, 9 5 2 tcAMbTTffft^nSo 
[0 14 4] CCDJ^KWffcSftfcifcfe, gfeft* 
R> Gfi, 7^h^;l/79 2 5R, 9 2 5GfcA*fLT 

3*15, cn&©B*«Btt* ^H^©ig®)^©{c<fco 

ftigiS^giii^P©^^©* Stefflf £ C T'fT 20 
So WftJttJRBtt, *3@K9 2 7*;ft-LT*fjSf 
h/W7"9 2 5 BlCgfrft, CCfCfct^T, IQtK 

fcjB<w»fBKj(Si;Taii3^««n*. ft, ^wo^-rh 

M;b79 2 5 9 2 5 G, 9 2 5 Bfi, Ztl^tlZ Z 
fcA*M9KIft¥©9 6 OR. 960 G. 960Bt, ttl 
*fBB^S9 6 1R, 9 61C, 96 1Bi:, CtHb<D 
F^tCgSB^nfc^SS«9 6 2 Rs 9 6 2 G, 962B 

[0 14 5] 2 7B, #fe^mB©tH#tSP9 4 

6©tb*tB{cEBLf-c&ftU>X9 5 4fc, AftMESf 30 
57-9 7 1t, m*f«US*f5^-9 7 2 £:, Ctl^O 

/WX9 2 5 B©^ituffiiJfc:ffiBLfc*ftU>X9 5 3 £ 
^6®fi!c?nTV^ 0 *^l/yX9 4 6^e>tti*h£ ftfc 
B «, jgft^ 9 2 7 LTM^l 9 6 2 B 

7&£W©mi*g|5fr£>3-7&f|^«9 6 2R, 96 2G, 9 
6 2 B S "P©ra»iWe31BK B «fcg < 13. t> , Lfctf 
oT, »fett«©ftfiSi&tf«k£<&;f> 0 U&»U * 

«3R 9 2 7 c t ic <t o , ^«a^^ai^j-r 40 

[0 1 4 6] &7>fhM;l/7"9 2 5 R, 9 2 5 G, 9 2 
5 B£iioT^fa£nfc;&feftSfiR> G, B(i, &£f$. 
7UXA9 1 OfcA&t£ft, CcT^^nSc *L 
T, C©fe^j£X<;XA9 1 OlCioT^Snfcfttf 
WttlsyX^-y h 9 0 6^LT^fSOffi@tfe5*S 
Sffll 0 0©Sffi{Cj£A8W£ft3<J:?{C&oT^5 0 

[0 14 7] **Sfi<DJg«8T'(i, Wi$kmW9 6 2 R, 9 
62G, 9 6 2 B{C«, T F T ©TWcififtB tfiStt €> 
nTl/^fcfe, SWfl^B9 6 2R, 9 6 2G, 9 6 50 



1 1 - 1 9 4 3 6 0 

34 

2 Bfr£©8Wft{cScK&ifl:/n^x**rtcDi3^ft 

fc«M3fc***35#StttT < 5*8J*ftt©-SP#*\ m K> 
tti:LTTFT7U-rS«©ffiiJfrf>A*fLTfc. BBtt 
SsWX-T-y^^^fflWT F T, ^SWi+f^U 
KdTFT, 7U^-> ? yyiHlS&©TFT, 
COT FT, §KV>tif ? -^i^|gi!llHl!^^*i!i|g«IlH]mi| 
©JiiaislSS^©?-* ^/Hcft-TSiift^-HttcfT r> c i: 

[0 14 8] £<Dtclsb. 'bmitlcmisfcfV 

h*&My(&mcm^T$>, &ma,mw9 6 2 r, 9 6 

2G, 9 6 2 B£XUXA:x--y h^CDP^CfcVvr, M 
0 ftftfitffl© 7 -< ;l/ ASrBiMiBB Lit*). «t¥SteB5 
0^B5±®Si^fiSLfc:t)-r^<li:A^at^l»cOT% fit 

[0149] *nm<Dfcmrm. mvmc&zT 

&5'M*l:i-£<T i £><i:V\, fC^ HI 4RtfHl 5^ 

t>JM*WlC«:* -7j©<l7^lg9 6 1 R, 9 6 1 G, 9 
6 1 Btt:/UXAa-y h 9 1 OfcBSOWt, fl!l77©M 
^fS9 6 0R, 960G, 9 6 0 B(il3tl/yX9 5 

3, 9 4 5, 9 4 4te»9W**tfc#*pfl|BT?**o C 
©t?K, 0»tt#S* X U XAa- <y h ictt 0 * c 

[0 15 0] Hi 5fc^*tlSJ:'5{c, ?KS^fi 

mm*mm,n9 9ofriz>m?>2<t$£tic£t), wakmu 

[0151] Hi 6}C43V^T, «?«B©«<0«lfe*5 
■yT'h'yTlCM-yt/l'nytJa-^l 2 0 0tt, ± 

«tc^-^- Kl 20 2 jWBiM&Sftfc*** 1 2045 

[0152] HI 7fci3^T. B?«»©ffllO«feS^ 
— » 1 30 0(i ^Sy' U-A 1 3 0 2 F*3(cM5EcOK 
HlBIS 1 004MF T7WH6±fcjMUinT«» 
t->*a-;^« B B B 8I2 0 0^ My^^-C h 1 3 
0 6 a^^'fh^ Kl 306, BS&gffi 1 3 0 
8, S|iatfJB2©^— ;l/H«l 3 1 O&tf 1 3 1 2. 
— O£03Ptt»«i4: 1 3 1 4&CM 3 1 6, lff£7^;l/ 
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A^-V UTt— 7 s 1 3 1 8 tmcW&ZtLT^Zo C<D 

m<omis. mm^m^mmmmmm 1002 ®i3# 

M) li> @8SS«1 3 0 8l;Hg«LTfc<fc<U i£H^B 

2 0 OOT F TTH'ifetfcjSlL.tfc SfC, 

Majo^ijiHiK 1004 snaggsig 1 3 0 8±{cs«-r 

[0153] $fc0 1 s^-r^stc, mmisit&i 0 0 
4 j f»a*m«a3iiaB 1 0 0 2*mmL%:^m&mw2 

0 o<D«^tc«, mm®& 1 0 0 4-f>a^it«sasiHiK 

1 0 0 ZZ&tS I C 1 3 2 ^tfU-fS Kt— ^1 3 2 10 
2±{cH^^n/cT C P (Tape Carrier Package) 1 

3 2 0 te, TFT7 U-T»ig 1 (DJIiagMc^ltiSiftfcS 

co 1 54] jm±hi 4*^ii 8^mLrmmLfc 

*X-r-f3>, 20 
CO 1 5 5] fcLLBWiLfciSfc:, *««<0»«lcJ:ti 

CO 1 5 6] 

HMKDSMH *fgBJ§{C j;n«, fllRtf T FT^Sft 
S2St>'^3X-l'<y^^^?{C*5V>TMl3^ 
fCiSBL T)t«i?ittf|g£ ^Wtt«%fb 30 

^^(D^oicmyt^tD^-xicxti^titcm i ws. 

CO 1 5 7] Sfc, RD^fcjBHLT¥SW*lite*Ht 
8K*<«*LTT F TCO h^y^*X^!(ti4*^ffr«*« 40 

O T F T K cfc 0 , ffi>Sffi<DSi«!«^^Brti i: &3o 

ciaffi©ffi**ittw] 

C0 1 ] ^SS©HSI©^tC$5lt5 TFT7W 

T'&So 

[02] 01 ® 
C03] 

So 
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C0 4] ^S»(CKtt?»nfc:^'J^^-^|Hl^)|i 
IctSTFT <D0S80-l?&3 o 

das] js^gtc^it^nfc-y-^^uv^iHi^ffi 

C06] &||gB£1»J$^&ifflii?X^"y^y^fflTF 

C07] 0 6 ©ir B gI© T F T 7 l/i'lfiCifflg 
> n— i— gp^-r¥ffi0TS So 

*fr*T FT 



C0 8] 01<Di8H^B<^ 

0!l<£>:/n-y£0-e&So 
C0 9] ^fflII8gcO— 09cDIIlSS0-e&£ o 
C01O] 06<D?KSSB©-gP^c43tJ-SSag^a 

•fex^wR^iioT^-rxsK (^©i) t-sso 
■tx*m*&iT*?jLmm «-<D2) -e&s 0 

[012] 0 6©«J|gB©ffig|S#fc:*3tfSl!Bi7 , n 

-fex^m^iioT^-riSH-e&So 
[013] «fc s«?tag§© nm<D&M(Dmm 

[014] n?m&o)-m t lt<dwh , b7u v*** 

[015] 01 4CE-E' Bf®0T*feS„ 

[016] «^a§§©ftedPi: Lt©A-yt;i/3 > 

e a - # ^-TiEffi0T^S, 
[017] »?8Hg<D-0y l/TC^-^'-V^t^ 
»«4M0T^5o 

[018] w^m&cD-m t lt <dt cp *m^rc®. 

1 —T F T7W11S 

2 -fcflRlSlfi 
3, 3 
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